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unit analizer
Interface
uses crt 1
menv 1 _
cel . { little tools }

i

S%Tge¥ 1 E iy riab IeC%@PJSTH%%{I }and function }
procedure smoot.hing matrix ( var matrix ) ;
procedure reduce_dc_from matrix { var matrix ) ;
procedure ask for_smoothing ( var matrix ) ;
procedure ask_for_reduce DC from ( var matrix)

procedure filtering _matrix ( var x  matrix ) ;
implementation

meny  meny type = nil

const filte
iter'W|nd winaow type = n|I ;

procedure smoothing_matrix ( var matrix )
var
row array [0..2] of vector {
fit f
| t f
SeC0 >
tﬁ| H integer ;
rocedure roII var one,two,three : integer ;
E%rltemp gger { ger )
! temp = one ; one = two ;
two = three | three := temp ;
end ;
begin _
first := 0 ; second Ly third := 2
row first% = "[or d
row [second | := u~[ir ;
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for 1 := 1 to max_ data-2 do
row [third] := "[i+l]~
for . j := 1 to max_ dat,a-2 do
Deq |,

E?'F[jl.re = orow([first][j].re +
e row[second][j-1].re + row[third][j].re
4 * rmNheconth j].re ;

] é}ﬂl%1 S row[flrs]{?]anﬁ q ;

il
LOW[S“O” i+ in “rowsecond][j-1J.im + row[third][j].im

row[second][j+
+

egihin 2T 6o
end 1o "
roll ( first , second , third ) ;

end [loop |
end {smooElngpn1g”|X}

o

procedure reduce_dc from_matrix ¢ var  : matrix
var  Slim complex ;
I, ] Integer ;
begin
for. i =0 to max_data-1 do
begin
Lore ;r 0.0
Lotin * 0.0
for  j - 0 to max_data-1 do

beg i

%um re =sum.re + “[ir[] re
sum, Im = sum.am + "[jr []

end {loop} ¢

I re sum.re /[ max_data ;
L.Im l.im [ max“data ;
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for j := 0 to max_ dat.a-l do
vr!ii]]ﬂj]],'i%e = “]Jf““r% : Eh’mf%
end Ioopj ;
end {loop}
end {reduce dc_from_matrix} ;
\Bg?cedure ask_for_smoothing ( var . matrix ) ;
inkev  char {
begin
repeat :
write (* Want to smoothing signal ? (y/n) ") ;
|nkey .= readkey ; cr;cr;
fbénlﬁ?y in L’y”i'Y lesc] then
g\évtralrt%In (’ Smoothing signal . ") ;cr;
g{noothlng matrix ( )
X wr|teln( Time used  ’,base 60(time_used))
end
if inkey in [’ N'Ilret] then
wrltelnt Slgnal was not smoothing .’) ;
{end if}
gpul |rgI§ey in [* ",'N",’y" 'Y ret,esc]
end {ask_for_smoothing} ;
procedure ask _for reduce DC from ( var matrix) {
var
inkey  char {
beg
repeat , :
write (" Want to reduce DC from signal ? (y/n)

= readkey ;. cr;cr;
e% key in | yy,’Y 16s¢J then
begln ,
writeln (' Reduce DC from signal 1 ') ;cr;
tart;
reduce dc_from_matrix () ;

Pteln Time used ' base 60(time_used))

end

97
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ela?
It inke A 'N’,ret] then
wr|t¥Inf DC does not]reduce from signal .")
end if
eéd 1f} :
until “inkey “in Ny Y retesc]

cr;ud
end {ask_for reduce DC_from} :

procedure filtering__matrix ( var X matrix ) ;
var

item byte
inkey : char
attr_save byte
const
esc =
_oreturn = #13
egin
open_window ( filter wind )
repeat
clrscr;
h|ghV|de0 ;
select menu ( filter_menu ,item ,inkey 1{at} 1,1
Hig'hvideo ;
attr _save = $ektAttr ;
ex tAttr = $1E ;
clﬁscr '5 )
0tox
_ \9vr|tey CﬁNG
if |nkey = return then
case” item of _ _
| smoothlng_matnx (X )
reduce_d¢-from_matrix ( x ) ;
end,#case}
end if} ;
extAttr = attr_save ;

LowVideo;
until  (inkey = esc) or ((inkey = return) and (item =

or (last_menu_scan_kev=RightArrow)
or (last”menu~scan”key=LeTtArrow)’;

close_window ;

end
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begin { init section
new me fIH?I‘ en
meru_normal colqr
menu~inversg color

ilter_ menu , Yellow 1Blue 2 ;
It.er_menu , White , Magenta
|

— ’-*-HC
—h =

) menu_highlight_color ilter_menu , LightCyan ,Blue )
add_menu ( filter_menu (’_’,  ’Smooth )
add”menu ( filter“menu ,’R’, ’'Requce DC
add”menu ( filter“_menu ,’E’, 'Exit
windom'color” § HEr-WinG © [ihteray t Blle’
broader co?or Hller_ | d L it %?_[a g ;
window fieading ( fifter— irgl1 * SIGNAL FILTER ;
head color filter wind 1 LightCyan 1 Cyan

end . .
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unit askFnarne
interface
uses dos,crt,cel I,windsys, mouse ;

PAGE ]01

string ; X,y

rocedure ask for_file_name ( var file_spec.
yte ) ;
implementation
const
menu_co.l = 4
menu_row = 9
max CO = |
max_row = 40
max count = 160
null =
path = ;
blank = ;
colon = ,
name size = l?
slash =
NoError =0 . _
= *00 |
dir_fore color  byte = El e :
dir_back _color byte = LightGray
head fore color byte = White
head back _color byte = LightGray
ask _fore color byte = White
ask _back _color byte = Blue ;
pointer_fore_co’or byte = Yellow;
pointer back_color byte hmge ta;
type . .
name__tF|ng = string!name_ ize] ;
frie”i 1'o = recor _
name Bame_stnng ;
q allr yte =
ena
, ) double_array = array |1..max_row,1..max_col] of
file_info

mg[e_array = array |1..max_count] of file_info
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di k_i fo = record 1
case integer of
1:( sing single_array ) ;
2:( doub double array ) ;

end

var

catalog “disk_info &

disk _size word

over_area boolean
procedure inverse j
beg i
16 TextAttr = pointer_fore_color + poi ter_back__color
end
procedure normal ;
begin ) .

TextAttr := dir _fore_color + dir_back color * 16 ;

end ;
function space( byte ) string ;

Var X string
a byte absolute X/

F|IIChar1 (X 1 n+l , #32 ) ;

space = X
end ; p
procedure clean_catalog ;
var i . integer ;
begin
for i =1 to max_count do
b egin
catalog-". ing[i].name := null ;
catalog/. smg attr = 0 ;
end 4 ’
rocedure create cgtalog ;
ar mem_need :b :
. ;
heg! mem_need yS eOf (di.sk_ info)
= Siz 1.SK . ;
It MaxAyail > mem ngd then
| new Xcatalog) -
else

of_memorv
e d |}7
clean__catalog ;
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Brogedure cancel catalog ¢
egin
dispose (catalog) ;

end ;
procedure read director E path 1 wildcards  string )
var file_name . pamé string
file allr bzte ;
information  SéarchRec ;
_co 111, Integer ;
begin

count .= 1
, FindFirsM path + wildcards , Directory + archive
information ) ;

while (DosError = 0) and (count <= max_count)do

catalog"’ .,|nglcountl.name = informatjon .name
cafalog .singlcountJ.attr - information.attr ;
inc( _count ) )
FindNext nformation ) ;

end {while} ;

i f count > max_count then
over_area := true

else
over area = false

ée% Size = count-1 ;
end 0K - ’
procedure swap_info ( var alb file info )

var L
temp file info

count  word™ :
beg
temp = a ;
a =bh
b = temp

procedure sort catalog ;

var
count  word ;
swap_occur  boolean ¢

"1t Gisk size = 0 then exit :
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{.Sort on name }
with catalog'- "do

repeat
swap occur := false ¢
£%rleount = 1 to disk _size-l do
ifg Egg#ﬁount].name > sing[eount+l].name then
_ swap_info ( singlcount |l , sing[count+| ]
) swap occur = true ;
end {if}
end (loop)
until not swap occur :
{.Sort on attr|bute }
with catalog™ do
repeat wap occur .= false
i%rPgount =150 dISk size-1 do
|
hen ! If sing[countJ.atlr < singLcount+l].attr
begin
! swap_info ( sing[count] 1 sing[count+l]
) d {swap occur := true ;
. end {foop} ;
until not swap occur
end ;
function name of ( page ., i,J Dbyte ) string ;
var name : name_string ;
e inattr byte =
: name  catalog’ doub i+page- 1}[ } name ;
a}tr = catalog |+ e 1 attr ;
If attr =D ectory he name name '+ slash

name = blank + name ;
q name_of := name + space ( name_lze-length(nameyl )
end ;

8rocedure show _page ( page 1{at} x,v  byte ) ;
' word ;

name name_string ;
begin
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for 1 1 to menu_row do

Eor A = 1 to menu_col do

‘0! talo oubt i +page-1,j].name
name := ca . ,
gotoxy ( X + & l% *name %| , § -1
if name = null then
clse wrnw space!lname size-l))

wrlte' name of age 11,

end
end

Brocedure check range ( var page ,1,j integer ) ;

105

e
! if <l thenp
it (i- 1)1and (paged ) then
eIsJ _ : :
begin dec(i) ; J := menu_col ; end
{end TIf)
els% if j.> menu_col then
eqgin |nc(3 ~J =1, end
{end Tf) ;
i f L<l then
egin_ dec(page) ; i end
elsee?# | rngéﬁgﬁg%w.tqeq_ ;wnu row end
{eng ng; page) 5 1= -
if paged then
Ea% =1 : : :
els (page > ((disk_ ize-1) div menu_col)-
menu_row+2) then _ _
then if (disk_size > menu_row*menu_col )
TNl TOW+) page ((disk _size-1) div menu_col)-
- elsz)a -
f B
end ity &4
hile catalo ".doub [i+tpage-111jJ.name = null do
dec(i) whi g ub [i+pag | U

end (check range} ;
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const dir_wind : window_type = nil ;

procedure set dir wind head ;
var path  stTing ;

88 OetDir Eo,path) Co
indow_heading “( dir_wind 1 blank+path+blank ) ;

if over area then _
bottom line ( dir_wind ," Too many files. )

fend Pf tto;m_line ( dir_wind ,’")

broader_and _head ( d.ir_wind) ;
end ;

proce?ure extract filespec ( var f.ile_spec 1{to} path

\g?nd name  strimg )
filespec i _path_name  Dboolean ¢
begri]atrne__pos Integer ;
filespec I _path_name := ‘exist pat.h (file_spec) ;

if filespec i _path_name then

beg I
ath := file spec ;
Rame = x p;
end
else | , :
begin { extract path _name and file naine }
\r/]vahnﬁe ::(flolse(“csopl%cn r;lame)<>0) or
(po ( 1a h, ame)<>8) do
de%e_fe(name,l,l)
éend while}; ,
ame pos .= pos( name 1 file spec ) ;
. path ™ file spec ;
i1 name_pos<>(0” "then delete
Ipath,name_pos,Tength(name));
it Topy 1( path 1Ien%fh}§|patmll ) = slash then
de’lefe (path,length(path), ;

{endlif}
end {extract filespec}
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Erocedure select file of ( var f.ile_spec  string ; X,y
const ” _
Defan [tDrive =0 ;
var
pI page >
nante_pos
MOUSE_pos_X
mouse_pos_y :
I,j,10,]0 integer
sean )
Inkey char ;
attr
attr save byte ;
drive
ath
ame
path _savel
path_save?
wildcards string
agai boolean ;
keyboard active g
mouse _active
mid_button
left button >
no file select »
one file select )
path _select boolean ;
procedure point_item ;
var name name_string ;
attr D obyte
begi
iIf page <> o.ld_page then show_page ( page
Adat} Xy )
%otox X + (}o-1)*name_,ize Clo+y-1 )
rite! name ot ( page 17io,jo) );
INVerse,;
%otox I X+ %- )*name. jze |+y 1),
ritet name of { page T1,J)
normal {
gotoxyt X + (j-1)*name_ ize i+v-1);
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10 := 1 ;jo :=j) old page := page ;
end {point_at} ;

grocedure save_old pat.il ;

eq |
! path _savel = null ;
path~save? := 11 ;
GetDir (Defau 1tDrive, path savel) : _
hen | f pos{colon,path)z? ? pat™h to 3ther drive }
begi .
drive ;= copy (path,1,2) ;
ChD’r (drlv%y : :
if loResult = NoError then GetDir

(DefaultDrive,
ath save?) ; ,
path_savel) © {if)
end {save old path} ;
grocedure restore_old path

eg |l
! i f path _save2 <> null then ChDir

(path_save2) ; | :
if path savel < 11 then ChDir

ath savel)
(path. e%d {restore_old path} ;

procedure combine _from_path_and name to file spec

if length(path) =3 then delete (path,3,1)

if one file select then
I f Path =~null then
elfele_spee = name
file spec path + slash + name

end ;
rocedure change pa(h_to ( name  string ) ;

eg |
cle catalog;
clrsct;
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if exist_path (name) then Chdir (name) ;

read_directory ( no path 1 wildcards ) ;
sort cata I
set | head ;

I||d.|

Fe

end {change path

l) % gﬁ?fpage B 12 ;;

procedure convert_to_.line_column ( var mouse_pos x ,
mouse _pos_ integer ) ;
%egL

mouse pos X (mousejos x div 8
. mouse_Bos_x mouse_pos x - Lo WmdMln +
’ mouse pos_ v (mouse _pos_y div 8
L mouse_pos_y mouse~pos~y - H| |ndM|n +
’ end ;
t1;gn_ction col_mouse on  integer ;
|
_ ! co.]_mouse_on := ({mouse_pos_x-1) div
name_ jze) +d1 :
end ;

Lun_ction pos_x_and _v_in_range boolean ;

egl .
pos_x_and_y_in_range = (mouse_pos_x > 0)
_ a d (mouse~pos_x <
menu_col*name_size+l)
and (mouse _pos.y > 0)
a d (mouse~pos_v <
menu_row+l)
end 4
function mouse _on po Lilter  boolean ;
beg 1 . .
mouse_on_pointer := (col _mouse_on = |) and
mouse_pos—y =1) ;
e d ;
begi

defino Indo. ( dir_ind , \,v 1
X+menu_col*name_ ize+1lyFmenu roK+| ?
, I:Qdow 0l1qr ( dir_wind "1 dir_fore color
dil bacl colol ) ;
br ({‘ader color ( dir_wind , dir_fore_co.lor )
dir_bac)\ _color ) ;
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head coloi- (dir_ ind 1 head fore color 1

head back color ) ;

X:=1; y:=1;

lract Fi l.eS f fil 1(t th 1{and
ame Tx.rac _Fi l.eSpec ( {from} file spec 1(to) pa {and}

then

{ifdef emo e}
{

Now , we get path and filename suparately }

save _old_path ;

wildcards := name {

Chdirt path ) {change path to inputpath }

creale cata.log ; {create area for storedirectory data
readpiirectory ( no path , wildcards ) ;

if disk_size =0 { no any file on this directory }

bed |
0 file_spec := null ;

end {if} ;’
sor't catalog ;

b i o :5%5 bid*page
open_window ( dir_wind ) ; clrscr ;
et dir_ i d head;

point itern &

repeat

)

clear_b tton press ;
wal t__mouse_or_key ;

Lg ipress ing_inouse__button (left) then
get_press_pos_of_tillllon (left

,mouse _pos_x ,niouse pos_y )

mouse pos_ v ) ;

comvert_to Jine_column ( mouse_pos x
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If mouse onipointer then

beg |

: name := catalog".doub [itpage-
L1[j J.name ; . [_ Pad

_ at.tr := catalog-.doub [i+page-
1)) attr

_ path selLect = (attr =
Directory ) _ _
one file select := (att.r = Archive)

no file seJect 4= false {
If _path_select then

begj
chan? path to (name)
. w%m__mm ;
end (I ;
end
e]se
beg _
show icon ;
repedat

_ _ mouse active =
pressing mouse In.itton (left) ;
get ‘press_pos_of button (left »

mous e x 1mQuse po , /
P oY) convert _to_line_column (
mouse_pos_x , mouse_pos._y );

: if pos x _and y in_range and not
mouse 0 _poi ter

then
begi .
.= ¢ol _mouse _on ;
| = mofse_pos_y
end (if) ;

I f mouse_po y =0 then dec
(page) ;

then inc (page) ;

If mouse_pos_y = (menu_row+l)

?Pecéag%ﬂ%? ép%éze ! } 2i3>io) or

(J<> ) then

beg |
J hide ico ;
poinT_ item ;
show Tcon 4
end (if) =

until not mouse act.ive &
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hide i'con ;
one_file select := false ;
no Tile Select := false ;
end  {if
.. {ena i#} i
end {if} °;
ég Presﬂng_jmouse_b t.ton (middle ) then
! path _select = false ¢
one Tile select := false ;
no_file selecL := true
_ end
{endi f}
if - KeyPressed then
scan_key to ( scan 1 inkey ) ;
case scan of .
UpArrow dec(i) ;
DownArrow I c(]) ;
LeftArrow dec 5 )
RightArrow Inc ;
BSHR dec (p gelgmenu_row-l) :
Inc ﬁage, menu”row-f)
_ Home begin “page =1 i':= 1 ;
Jo= Ly end EndKe beg |
y gpage = (disk _size-I) div
menu_col + 1 ; .
] = menu_row ;
] = (disk_ 1ze-1) mod
menu_col + 1 ; end -
end {case} ; ’
check range ( page ,i,] ) ;
= t v |+ 1101 ;
A S sl daeh Hapaget e
ath select = (inkey = return) and
(at.tr = Directorf) - (_ y )
. one_file_select »: (inkey = return) and
(at.tr' = Archive) 7

no_file_select (1 key

Esc) 4
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if palh se]ect then change. pat.h to (name

point._item
end {if} ;
until no_file select or one fi]e select

Get.Dir ( 0, path ) ; { get path selected }
re lore _old path ;
{ combine path & name —> fiJe spec }

if no_file select 1llien begin path := 33 ; name =
13 ; end ;

i( one_f.i le_se leel then
combine froni_p th_and_name to file_spec ;

{ Ok, now we get file spec of selected file }
{ if no any file selected filLe_pec is 31}
closejvimlow

ea ced catalo

ca cel | d0ld dit_ i d ) )
e d (soloot_file_of} ;

%r%ée%u[e ask _for f13e name ( Var file spec tring , X,¥
const _ , .

ask wind window__type = nil ;

colon =

s lash VvV o
var

| format ion  SearchRec

am.  aYe L

Patlsa\o

name J _

palll tri g

attr_save

name ~pos byte ;

Inkev char :

name .is__ildeurd hoo lean
namé_i ~Path_aine  boolean
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beg i
define wi.ndow [ ask _Vvind 1 a y , X+28,y+2 )
indow_heading [ ask_wind 1" Enter file name
indow _co 10T 1 ask_wind 1 k _fore color

ask _back_color ) ;
broader_color [ ask_wind 1 ask _fore co.lor

ask_back _c:o]or ) ;
. head _color
heaci bacﬁ cojor )
Vi

“opetijvindow ( ask_wind ) : clrscr ;

~ Fask_wind 1 head_fore_color

Lony (1,1); .
hame ¥é f%%_spec. ; default i'ead (name) ;

deIeI?gb%%?%§§§(E?€nkqﬁgggjfg d?

| ga{d

(DOStU%m%ﬂémE)<> (pos{'*" name )<>()) or

exist: __path (name) ;

name_ i _path_narne

| name = nyll.) or (name_1 w.ldcard) or
(name_fs a?l_namej t%en (name_1 _ )

begin .

select flle of ( name 18 7 ) { from directory }

if name = null { no file selected } then

file spec 11

else .
fi le_spec := name

(end if}

d
el%%le ec = name
@d iy
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II. ((
nrm

CT «
wait
call

|
click

out Of memory

«

«

«

«
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o
6. waiter
any key for continue’ «
1 »I .
1. udl

8. writeat I

0)
9. display_page
10. I QutChar I
1. Outstring —
2. hide cursor «
J3 show_cursor
I, spool ing .file
device 2
file_nanie ;

) priut..exe

)

?

(

116

9
"Press
i
?
«
7
file_name
0 1
device
0 »



11?

15, ) s¢?  key_to 3 ' scan_code "
ascii_code A
scan code ASCIIl code

16. key flag ! paii}

17, flag_of key |

18. uppercase

19, print_screen il

20, broader XLyl x2,y2

0 I ' (

21, screen_broader

22. exist_file C '
1

23, exist_pat.li !

21, terminate to CS shell



VE-DOS

25.

26.

21.

0!

2H,

29.

V5-DOS 0

default_read 1) '

’ ' Enter ?)
) ' 1
get_display_mode
? 7@
get_screen ptr
OI
' save_screen to
0) 0!

' restore_screen from
0 0 ll_

EXIT

118
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vinit cell
interface

CELL.PAS

uses dos,crt,mouse ;

cqnst nsertOn = $80
with
CapsLockOn = $40
NumLoc kOn — $20
S?rollLockOn . $10
AltDown = %08
CtrIDown _ 304
Lsplthown = $02
Rshi ftDown = $01
NoError =0 4
const  Home #$47
numeric key 2 _
UpArfow - #3548
KﬁUp _ = #$49
| |qN = #54A
Le ftArro = #$4B
FiveKey #34C
Rightarrow = #$4D
P1§SS|g - #H4E
E aKey  BOAF
DownArrow  : #3$50
PgDn - #5501
I NS . #3552
Del #$53
const
11 = #00 ;
return = #13
esc = ﬁg% )
ace = '
%%ckspace = #08
nul]_tring = " ;
type intptr = "inte
d crge _type = "|nte8
rocedure cr
rocequre  wait,
rocedure  call
rocedure click :

procedure

out_of_memory ;

e
e

ro-
r

PAGE 119

( These consanst is used
{ function ’key flag"

{ These is scan code of

{ Often used key code }
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procedure
procedure
procedure
function

procedure
procedure
procedure
procedure

procedure

procedure
char ) {

fune Lion
function
funct.ion
procedure
procedure
procedure
funct Lon
function

procedure
procedure
procedure

procedure
procedure

CELL.PAS PAGE 120

waiter 1

udl

writeatf x,y  byte ; a string ) ;
display _page  byte ;

Outchar (¢ char ) ;

Outstring (a string )

hide cursor ;

show cursor

spooling file ( fi.le_name {to}, device : string

scan_key to ( var scan code 1 ascii_code

key _flag : byte ;

flag_of key ( X byte ) : boolean ;
upper_case ( X char ) : char ;

print_screen ;

broader ( xI,yl, x2,y2 integer )
screen_broader ;

exist_file ( file_name  string ) boolean ;
exist_path ( path_name  string ) boolean

terminate_to_os_ hell j
default read ( var a : 1ri g )
get display_mode ( vai' mode 1 page , col  hyte

set_screen_ptr  ( var serptr i tptr ) ;
save_screen_to ( var screen_save  sereen_type )
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Erocedure restore _screeni_from ( var screen save
cree _type )

var last scan_key char ;
last 7i.nkey char :
implementat ion

const max_col =80 ;
max_line =25 ;

Video service = $10 ;

const
CUrsor_save record SN2 and in o
ARG ; Bgo?edn ;
= %QQart' 0;e ding:0;
| ed gﬁlée); o

procedure cr ; begin write(#13410) end;

procedure wait ; var X,y:char; begin scanjv y_to (X,y)
end

procedure call ;

var i real
begi
repeat Wi
| =1 +.0, ;
if i >pi-0.1 then i =0,
sound! round(1000*(2+ in(i)) ) )
. delay(l)
until keypressed ;
nosound
wa Lt
end ;
procedure click ;
s sound(5Q00)
delay(5) ;
nosound " ;
end

procedure out_of_memory ;

ritoln( * t'tzaz our OF MEMORY 4t t * ) . cr;
Wﬁl?|nf * 111 program terminate !!'! " cricr;
cal 1 :
Halt
end ;
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rocedure waiter

egin .
? WJ{teIn( Press any key for continue .") ;
It
end ;

rocedure . udl
ar | integer ;

b
e:glnfor I = 0 to Lo(windmax)-Lo(windmin) do write!’=

grocedure scan_key to ( var scan_code , ascii_code char

var.  re registers ;

begin 9 J
wait_mouse_or_key ;

i f b KeyPressed then

t k St (] ; tr($16, ;
§§an €X§”9-a chartroganf e 16.ree)

ascif co = char!reg al’) 4
end
e]se
% essing_mouse button (middle) then
an ol o)
end {|F} : - ’
Bf ?re33|ng mouse _button (left) then
& scan_code = %10 ;
?cuq_code = #13
end {It} 7
ég ?ressing_nwouse_button (right) then
scan_codg = #%39 ;
ascir code = #32 ;
end {if} €

end {if} ;
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ke scan_code
last |nﬁey Y aSCQT code

end

function key flag  byte ;

var _ _

beglgegs reg|;;e:i
re? (3181 s, ) 4

end ey flag := regS.AL ;

function flag__of key ( x  byte ) boolean ;

beg| i f ?ke _flag and x) < 0 then
lag of Key := true
o158 1140 of key/% filse
end i1
end
E 8 ction uppercase ( x  char )  char ;

case X of 'a’. . 'z* dec(x,32) ; end {case}
end 1uppercase =X

Brocedure print_sc
reg registe

begi
ntr(5,re :
ed;'( q)

reen
rs

Brocedure wiriteat( x,y  byte ; a string ) ;

e gotox (x.y) ;
t ]
ond [ e{a)
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CELL.PAS PAGE

function display_page byte
gar. reg's Registers |
eqg 1
: wel,thI regs do
? AH- = $OF ;
intr ( video _service  reg's
dlsplay page ":= BH ;
end {withy T
end
procedure OutChar (¢ char ) ;
\625' regs  Registers ;
with reg's do
beg I
AH = $09
'|§||3| = giystelac) ; 0%
8L = CreTextAttr !
intr (1 Video service , reg's ) ;
e d{ith};
end ;
rocedure move cursor
E%él regs  Registers ;
with  regs do
beg i
al = 0
L ntr \;Pdea/ sperane 1 regs ) ; { Get cursor
position )
AH = 802 ;
inc (D ;- (increment column}
BH = |splay page ;
intr ( Vided 7service 1 regs ) & { Set cursor
position
. end %wnh} ;
e d d
rocedure Qutstring ( a string )
arten byte absolute a
array 10., 255] of char absolute
[ into'ger

beg 1

12 A
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ifbelﬁﬂ > 1 then
gdec (len). ;

write (a) ;
Outc a# [len+l] ) ;

e d
Qutoliar ( [iJ) ;

end

procedure h|de cursor ;
ar.regs  Reygisters ;

eqgin
J if not cursor save.inused then
with regs -

beg |

end

procedure show_c r or
var regs Registers

beg i
if ¢ v r__save.iraised the
with regs do
beg i
AH = $01 ;
BH = display_page >
CH = cursor_save. tarti ¢
Cl. = cursor_save.e di ¢
q {lffr (video_service , reg ; {Restore cursor}
en I
end {

grqcedure spooling _file ( file_name (L. }, device  string

var spool string
const  screen_save  screen_lype = nil
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begin
ve screen.to (s¢reen save)
f? g%?t_qTfe E %ﬁe_name } then
_ ! spool = "/¢ c:\msdos\print /d:lpt2 ’ +
file_name ;
- nd exec  ( 'C:\COMMAND.COM" 1 spool ) 4
else |
€g I : , :
writeln (7 file ’+file name+
_ ' does not exist , cannot do
background print .’);
wait;
gend if}
estore screen from (screen_save)

end {print_file};

procedure broader  xl, yl, X2,y2 integer

const _
ulc : #$¢9 ; US : #$CD : lire = #$BB
1 ) ) BA
#$BC

g
flc " a$€ ) ds = #6CD - Ire

var it
| integer

begin T :
?0,0Xy(Xl, li ¢writ
ox' 17 = xI+ )

oto§y(x2,vlf L wrt

?rogedure screen_broader ;
yP coor = rerord X,y byte end ;

var
ind L coor ab ol te crL. indli
windma'-  coor absolute Crt.Windmax :

. 126
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begin
! broader ( windmin.x+11 indmi .y+1,windmax.x+1, windinax.y

hi

function exist _file ( file_name  string ) boolean {

var . .
information  SearchRec
name string
co t
tar = 9%9 ;
ques - »9> )
beg i

Eame irﬂf”? Hﬁ%%e ;Arc information ) ;
|* DosError = NoError? and (po s(starlnamg) 0) and
(pos(%H&flname) =0

exi t file
e Lse _

ex wst. file
{end 1

true
faise

I

end 4

function exist__path ( path name string ) boolean ;

var o
| forinaLion  SearchRec
name string
driVe tri g ;
path_savel  string .
path save? string
CO 1
11
colon = |
star - %
ues = ;

nam path _name ;
atﬁ save 1 14

Bat ~save? 11

GetDir (DefaultDrive, path_savel)
if _pos(COlonlname)=2 then

begj dri 1,2)
rive := G0 (name, ;
¢ hDir' drl\})y
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save25 :
end

ChDi - ( name )

| f IoResuIt = NoError
exist_path = true

elseem t pat.h := false
end 1) P
If pat.h save?2 <> null
' It Bath_‘savel <>
i%d+h

PAGE

f loResult = NoError then GetDir (DefaultDrive,

the

the
the

dure terminate to 0S5 shell

var I

screen_save sgreen _type

save screen to ‘sereem save )

writé) 'Type EX
Vit yp
end

)
Qar regs  registers ;

mode := AL ;:
col  := AH :
page = RH;

end {get display_mode} :

rocedure sel acreen ?tr E

mode , page 1 ¢OD
beg

T to r8turn 'to program..

|
exec( ’c:\COMMAND. COM
restore_screen_fron1 (sc.reen_save) ;

o)

rocedure get display _mode ( var mode 1 page , col : byte

var scrptr intpt.r ;
yié P P )

get dlsplay m?de ( mode 1 page 1 col

Casé 0Enode t
scrptr
max col* jaX 11 e) * pa
(max_ ﬁ$07 ) sgrg

(max_col*max_] ine) « page ) ;

= pLr ( B8O0O
: ptr ( $B00O

128
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= B 1 .
end {casgfretr ptr ( $B000 1 $0000 ) ;
end {set_screen_ptr} ;

procedure save screen_to ( var screen_save  screen_type )

var _
. oscreen intptr
begin .
if screen_save = nil then
begin
GetMem ( screen_save 1 max_co.l*max_line*2 ) ;
set_screen_ptr [ screen ) | _
) move ( screen™’ screen_save ' , max_col *max_line*2
1

end {if} ;
end {save_screen} ;

procedure restore_screen_froin ( var screen_save
screenj.ype ) ;
var _
o screen intptr
begin .
if screen_save <> nil then
begin
set_screen_ptr ( screen ) ; _
) move ( screen_save" 1 screen” , max_col*max_line*2
’ FreeMein ( screen_save 1 max_co]*max_line*2) ;
screen_save = nil
end {if} ;
end {restore_screen} ;

(*
function readkey char ;
var

key pressed  boolgan ;
regy Registers

begin
{TFDEF MOUSE }
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scrptr = ptr BOOO ;
end Lcase} P ptr (8 0000 )
end {set._screen ptr}

procedure save screen _to ( var screen_save  screen_type )
var

. screen intptr
begin P

if screen_save = nil then

begin _

J GetMem ( screen _save , max_col*max line*2) (
set_screen ptr T screen ) 7 _
move ( screen- | screen _save- , max_col *max_linex2

d {if} ;
end {ggve{lsc}reen} ;

procedure restore screen from ( var screen _save
screen_tvpe ) ;

var ot
. screen intptr ;
begin P
Bf screen_save < nil  then
egin
’ set screen screen r) N ,
| move ( SCre n sa e~ , screent 1 max_col*max_line«2

FreeMem ( screen_save 1 max_col*max_line*2 ) ;
screen_save = nil

end. {-if

end {restore screen} ;

>*

d fon readkey : char ;

key pressed : poolean d
reé . Registers

N
al

—_—h
<c

beg
{IFDEF MOUSE }
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repeat |
7 { get key status } reg.ah := 1 ; intr($16,reg)
} then if (reg.Flags and Fzero) =0 { Flags zero clear
elsgey pressed = true
{ené< \(f_}pressed = false

until key pressed or mouse_button pressed ;

i f mouse b tton ressed then _
on_pressed or right_button_pressed

then
readke = return
else If gu dle_ button _pressed then
a
(end |?
{ENDTFS readkey := Crt.readkey ;
end y =t i
")
procedure default read ( var a  string ) ;
const |
NUL =300 5
BS = #08 ;
var
c array go .255] of char absolute a
index  byte” absolute” a ;
P e
Inkey K )
begin
writela) ;

inkev := readkey ;
if inkey  return then exit ;
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if (inkey = space) or
begi
X = WhereX-index
gotoxy (X,y) ;
for i:= 1 to index
a = 11 ;
gotoxy(x,y)
e d {if} ;
if inkey = BS then
beg i
X = whereX-1 ; vy
gotoxy(X,y)
write(space) ;
gotoxy(X,y);
c[index J =NUL;
dec(index );
end ;
i f inkey > space then
tieg i
X = WhereX-index
gotoxy(X,y)
for i:= 1 to index
a = inkey 7
gotoxy(x,y ) ;
write(a) ;
end {if} ;
repeat
inkey := readkey
case inkey of
#32..#255
esC
WhereY:

write(space) ;

PAGE

(inkey = ESC) then
;Y = WhereY;

do writel!space)

= wherey ;

;Y = WhereY;

do writel!space) ;

begi
ine (index) ;
elimlr\ I = i key
rile(ilikey)
e d ;
beg i
X = WhereX-index; y :=
gotoxy(X,y);
fox' i:= 1 to index do

gioxy[);
end

132
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BS 'If Index > 0 then
beg = whereX-1 : = wherey
gptox (X,g); R o
SR
§| Index J’::RIUL,
dec(1ndex);
end

. end {case} ;
until inkey =Teturn ;
end ;

begin { init section }
end ..
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unit complx ;
1 *%*
Eii | Filename COMPLEX. PAS **))
interface
type real = double {
const two pi real = 6.2831853072 ;
pi_2 real = 15707963268 ;
type complex = record case |nteg r of |
re rea g
2 nwdu , pha regl }
) 3 general  array [0. 1] f
read
) end ;
function power! x,y real ) real ;
function modulys (.c  complex ) eal
{ modulus "is the magnitude of complex number }
function phase (¢ complex ) real ;
procedure swapc( var X,y complex ) ;
procédare conij( X complex ; Var y I complex )
{ conjugate 0 X store to y 3
procéda re addc( x,y complex ; Var Z complex
{ add to y store to Z b
procedu re Salled X,y complex ; Varz complex
{ bstract y form X store to Z ¥
procedure mulc( X,y complex ;oovar g complex
{ malti p1ly X to y store to z 3
procedure dch( X,y complex H Var z complex
{ divide X by vy store to 9] h
procedure expel X oo pleX ; Vary eompleX)
procedure logec( X complex ; Var y complex )
procedure powercil( X compleX I : i teger

pomplex )
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procedure powercr( X complex ;y real ; var z complex

]

procedure powered X,y complex ; var z complex ) ;

implements Lion

ngfﬂon power( x,y real ) real ;
ower = e *In :
g - POWEr i Xp(y*In(x))

function modulys (.¢ . complex real
{ modMus(m the mggnndde ofcompMX number }

beg
. modulus = sqrt( c.re*clre + c.im*c.im ) ;
end ;
function phase ( ¢ : complex real ;
var s(fopep reaf ; ) )
i f c re = 0 08 and (c.irn = 0.0) then
elsé P
| f Bes$C| ) < abs(c.re) then
! slope := arctan( cirn /[ c.re ) ; _
If c.re <0.0 then slope = slope + pi
end
els%
eg i .
slope. := arctan( c.re [ c.irn ) ; _
If c.irn < 0.0 then slope := slope + pi
slope := pi_2 - slope ;
{end if}
slope < 0.0 then slope := two pi + slope :
pLa R_ siope ; P - 10

end
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rocedure
ar . temp
beg
temp
end )
procedure
¥
.re
Lm
end ;
procédare
beg
Z.18 .
211
end ;
procedure
beg i
Z.im
end ;
procédare
beg i
g -
Z.im
end ;
procédare
var  tem
1t
Z.im

end :

ep

COMPLX.PAS

var X,y

complex
ex ;

swapc
i

X

var

conj complex
J( x p ar

t”conjugate of

X.re .
- X

1o
>

addc( x, complex ; var
adéj >§ toy storeID to z |
X
X

complex ; var
y form X store

<<

Te—,
SN -

complex ; var
multiply” x to y store to

X.re*y.re - X,im*y.im ;
X.re*y.im + x.am*y.re ;

mulc( x,y

PAGE

complex
toypj

z complex

2 complex
to z }

| .
% } complex ) ;

lve( X, complex : var complex
glvcée %(by y Pletore G0 § } P
real ;
= y.re*y.re + oyl Fyio
= Xw%* .re X Jﬁvywm | temp ;
= X.|m*§ re - X.re*y.im )/ temp ;

739
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Eroc_edure expel X complex ; var y : complex
eg'in
y.re := exp(x.re) * coS(>.jin) ¢
i y. ini exp(x.re) * sin(>c.im) ;
end ;

Brocedlwe loge! X complex ; var y : complex

o re IrK P ulus (X)) 4
y.re =
.m = phase(X) ;
end ; y.im = phase(X) -
gg&ca%gre Jpowercil X complex ; i integer ; var z
varp r t) real :
y real ;
begin ,
Y . : { convert integer i to real }
b B%@ mo IHUS(X) A
g
end + ) ’

&rocedure powercrl x  complex :y : real ; var z : complex
var. r,t real

beg i ;
r = power mod lus! 1
[z e (ot Ly ) )
I

end: ’

ar . temp complex

e
exchIewﬁP? cmp)

Erocédare powered X,y = complex ; var z  complex

end ;

begin { init section }
end ..
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unit conto r
interface
uses g??%éll . (unit of complex variable and function }

varde . {variable definition unjt}

glued connect graphic command ‘to simple command
} ploter ,
g'raph_2d ; { 2D graphics tools }

type :

contoil r_type (eurve,colOr
const

max_contour = 20 {

contour _color inte

contour mum |ntﬁ8 o

contour _base rea - (‘unit in %
of maximum peak
procedure a k for co tor m
procedure ask for_contour base
procedure draw_contour_in  mode  contour_type ;

Var matrix”
{at} xo,V0 |nteger ) ,

impieme tatio
var

max_color _

mosaic_scale | teger

maﬂ§ rea -

contour level array LL1..niax_c.ontour] of real ;

procedure ask for,contour_num ;
var _

answer strln% ;

temp Integer ;
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beg'in
: ® *** Ask for number of contour line *** J ,
rjte!n? ' Please enter numbers of contou )
writeln] maximum : ’,max_contour 3, lines’}
writeln(  default cconfollr num 3, lines’)
write (> 7 ) : readIn (answeT) ;
q If answer < null then val (answer,contour_ , temp)
end ;

rocedure ask for_contour_base ;

ar
answer strln% ;
et | temp integer 4
’ { *** Ask for contour base level *** F
Writ |n . Please enter contour base fevel .’ }
write range In 0-100 /’é
wrnelnl ’ def ult 100.0*contour_base 6 2 49)
write ’ 7 © readln” (answer)
Ef answer <> null then
eqg |
’ val lanswer,contour base, temp )
end con tour_ “base := confour base / 100.00 ;
end ; ’
procedure curve _mosaic | ! 2 314 real :
{at}. x0,y0 Integer ;
{size} input scale |nte8er )
var
| 1
d%t integer
temq 1
scale |
max level 1
min_ IeveI real
X1, y1,\2,y2 reaI ;
X|1 y|1 Xi2,yi2 infeger ;
hgnetlon max( x,y  real ) real ;
’ ifX<ythen max =y else max := X ;
end ;
function mini x y real ) real ;
egl[temp real

if X >y then min =y else min = X ;
end ;
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real

(contour_level-

f
(contonr_level-2

(contour_level-

end
end

end {

CONTOURS

PAGE 144

procedure solve tr*iangle 111, 2, 3 lcontour_level
var xl,yl,x2,y2 real )
var a,b,c real
CEPSS g ;g 11..3] of real
e | éoY arra¥ [1 25 of byte
e aduny
% RN LR
ig ?bs{a) > |E-10  then xtl]
glse aX&l& = maximiim real ;
y[1] =0.0")
if abs(a-h) > IE-10 then X]|2
*h- cS / Za-b) \ 2]
else "X[2] := maximum_real ;
yt2] ;= 2 - «x ;
i f abs§a+b) > 1e-10 then xL3]
cg / a+% _ . _
lse x[% = maximum_real ;
y[3] :=x[3] ;
Cross = 1
if (x|l 0 )and ( x[I] <= 2.0 ) then
bgg| ]dot[cross] = i ,[cLoss = c)oss+1
f 2] >=_1.0 ) and 2] <= 2.0 ) then
S ﬁl ]dot[crossl ¢ 5 T[cJoss e goss+1
f d ( x[3] <= 1.0 ) then
| ég|4 ]dot[cross]an: g ,[cJoss | = cgoss+1
| = 0t[l xg
i eIy e
= otE%] * scale
= k ot[2J . * scale ) _
¥ ab {X1) > maxint, then x| = maxint ;
IT aps Xl) > max] t tlien yl = maxint ;
IT aps(x2) > max| t the x2 := maxint ;
If ans yzg >maxi t then y2 = maxint ;
end {solve triang'le} ;



File name CONTOURS PAGE ~5

& *

5 = | uJ+u2+u3+u? )//2400 {

scale = input_scale ;
high delta
r{n g eveI }- max( max(ul,u2) 1 uj ;
mi eve = minC min(ul,u2) Tus ) |
f? l}o contour num' do
vel <= contour_level[iJ ) and ( max_level >=
contour evel['|
the
beg i .
solve_triangle ( 1, 2, 5 , contour_level[i]
X1,y1,X2,y2 i
X| = truncl XL + X0
¥<| = tninc | }él + }ZO
PRER T A
Ja (X|I,y(|;l ,¥<i2,yi)§ contour_color ) ;
end {if}
{low delta}
max_level ™ = max( max(U3, 4) > 5 ) :
m|n Level = mini> min( 3 4 5 ) :
1 }o cont,our num do
|f ( m|n level <= contour_leveHi] ) and | max_
contou r %evel ry )
the
beg
solve _triangle ( 4, 3, 5 lcontour_level|
xI,yl,x2,y2. 1
= truncl xI + xoa
= trunc| - vl +2 * scale ) ;
¥( = truncl x2 + xO i
yi 2 = truncl 32 + ; 2 * scale) ;
draw (xil,yil, Xi y12 1 contour_color ')
end {if} ;
{right delta
max_leve| =

max( max( 3,u2) 1uy ) {
min Tevel = mini rnin(u3,u2) | :
]‘?r | .= lfo contour_num f _

| i m|n level <= contour Jevel li] ) and ( max__level >=
contowgneve M)

beg |
; solve. triangle ( 2,n3,uf> , conto«r_level LiJ ,

1

X1,y1,X2,y2.
& Iy l = trune! YI t xO t 2 * scale) )
.= truncl X
¥< = trunc) 52 +X0 t 2« scale ) )
y|2 = truncl
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end {l{fW (xil,yil,xi2,yi2 , contour_c0lor

left de“a}
ax level = maq max(ul,ué4 5
m|n “level := mint mintul u4 5
I = 1 to contour num do
|f ( min_level <= contour _levelli] ) and ( max_level >=
contowg levelCi] )
egln _ .
§0Wq_tnangle cul, 4,5 contour_leveli
' in ' truncf ¥, + XQ
yiL1 = trunc + Y0
x12 - trunct y2 + %Q ;| .
%Igw . tﬁunqt X2'2+ y% 1 contour color
X1 yie xi2,yi ,
end {|{} ;( yi y - |

end {of mosaic}

var p,q array 10..30] of real ;
rocedure deﬂam pq (inputscale integer ) ;

ar 1 integer
beg |
Bgril .= 0 to input_scale do
g pfﬂ ;= 0| _input_scale ;
end 0 '] = pli]
end ;
procedure color_mosaic _ (ul, 2, 3, 4 real {
iat% X0 1yO Integer
{size} input_scale |nteger )
var X,V real ,
o real
basg leve|  real
level |nte%er ,
begi |»J I er |
base Jevel = ¢ n}o r base * max peak ;

0
temp ~i= max_peak ax_color ;
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temp < base |evel ‘then temp := base level
£ Etemp) and ( 2<temp9 and Q 3<temp) ~and ( 4<temp)

i
then é it
em = max_color /[ (max _peak-base level) ;
%orpi =0 td‘input_séale dg - )
8 x .= ul-pti]*(ul-u2, .
y = u4-%[i%*% 4- 35 ;
for j := 0 to input._scale do
level = trunc, (“temp *XvaLbase_MveW )
. It level >0 then plot (1+x0 1 j#y0 | Tevel
) end (j loop} ;

end (i, loop} ;
end {cologjnos£ﬁﬁ :

procedure draw_contour_in ( mode  contour_type ;
{at} i%r 0 : ?H?K'ér;) {
var Yo g
half _scale

).( ] ] . 1
|,¥ . integ'er ;
Ernp real ;
nse level — real ;
begin { draw_contour }

{  AUTOMATIC SCALE }

mosaic_scale := GetMaxY div max_data ;
if mosaic_scale <] then mosaic_scale =1
max_color := GetMaxColor + 1 ;

{.. DRAW REFERANCE SHADE STRIP }
if mode = color then

|
declare_pq ( mosaic_scale ) ;
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_draw _color stripJat 6
XO+(mosaic_scale*(maX_data))+1

max_color*16,

xo+(mosaic_scale*(max_data)):s.. _
yo+mosaic_scale*(max_data)+l

"yo+inosaic_scale* (max_data)-

> .
_ inax_color ) ;

end {if} ; -

max_peak := 1.01 * max_peak of matrix( ! ¢

{ CALCULATE CONTOUR LEVEL }

base level := contour_base * max peak ;

for 1 := 1 to contour_ do

beg

contour__level [X] := | * (max_peak-base level)
/[ contour num
+ base level ;

end 4 -

half scale = round (mosaic _scale [ 2 ) ;

open._graph_ wmdow xo+ha|f|sca|e1

X f scale
o+mosa ic_scale* (max_data-l )+hal f_scale +2
>
| yotmosaic_scale*(max_data-1) +half scale +2
>
for j := max_data-l downto 1 do
{)%rr: = 0 to” max_data-2 do
|
v := 1 * mosaic_scale ; y := (max_data-j-1)

mosalc_scale ;

case mode of
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curve
curve_mosaic (osar( L G dre) +
. sqr '
sar (~ti]-{jj.im) ), ! (i 1]
sqre.( sqr( "[i+13"[jJ.re) 4

sqr [ +171~1] J.1m

sqr( " ri+11m1j-171.im) ) 1 ( (Ti3-1j-1].re) +
- ) sqrt( sqr 1J~Lj-1].re

sqr ( "|I]~[j-l].|@2 ), ! ! J

{at} x+l,y+l , inosaic_scale ) ;

color .
co.lor_mosaic (

o sqre( sqr( "li]~[j].re) +
23:(( "Hllg{-ii;@nn; ) sarttsar(*[rl]re) -
sqr( "[i+13~[j-1].im) ) APyl sar( “[i+1]"()-1].re) +
e a1 sqre( sqr¢fid~[j-1].re) +
Sqri 2L Lol mosaic_scale )
end {case} ;

end ;
If adeptor = plotter then flnsh_plotter buffer ;

end {plot_contour} ;

begin {init section
eng. { }
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unit display ;
interface
uses doslcrt,graph
vardef g’ ?vanable definition unlt}[ _
glued , {connect graphic command to simple command
} cell {little tools}
wingdsys
mus I¢
mlem% { menu manager}
oter
raph 2d 2D graphics tools
gnaspsa { ‘R }

conto g ¢ { contour graphics }

function graph_mode ( item byte ) paint ;

function graph_contour_mode ( item byte )
contour_type ™ ;

rocedure  display graph.of ( var matrix
P RS |O{Tn} (moe I%alnt ;
contour ode : contqur_type ;
{at} X,y Tinteger )
procedure menu_and display g'raph of ( var matrix ) ;
impiementation
const
11 = 1 1

esc = #27

return = #13

graph menu menu type = il ;

ptiom menu él =nil

?r?ph_ Jng Wln e = njl

ntor- in wind othe = nil

option_ ind window_type = nil
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function graph_mode ( item byte ) paint
beg i :
: case item of
1 graph_mode = shade ;
2 graph”mode = %Eag ;
3 graph”mode = k |
4 raph “mode = contour ;
5 rapfrmode = contour 4
0 graph”mode = mix_shade
[ graph”mode |an_gray
elge graph“mode = mix~block
raph_mode = block
{case
end {graph mode} "
function graph_contour_mode ( item byte )
contour_type
beg
case item of
graph _contour_mode := curve ;
5 . graph“contour“mode = color ;
else
raph_contour_mode := color ;
end {case
end {graph_contour_mode} ;
procedure display graph_of { var matrix )
{Tin} ~ mode paint
contour_mode  contour type
Jar {at}  x,v  Tinteger ) T
answer strlng[80] ;
temp Integer ;
a alq >
§00|ng boolean ;
key char ) _ _
f|1e_name string absolute  signal data_file_name
const .
spool file = ’spool.$$$’

PAGE

153
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gg?gt dot _color_table array | paint , adeptor_type ] of
0,0,0,0),(2,3,1,2),(0,0,0,0),(2,3,1,2),
( A ) (8,&,0,0) (8{2,1,2),(8,2,1,2)) ;
' tecontour_color_table array [ paint , adeptor_type ] of
y
0,0,0,0),(0,0,0,0),(2,3,1,2),(0,0,0,0),
3 a A (1)3,(3,o,1),()2,2,1,3),(2,2,1,3)) ;
begin

if adeptor = plotter then
repeat -
crjcr |
writeln

(’ Do you want to use background plot
system . (y/n) ") 6

egin
set plotter port to (
spooling ;= tru
g?ln :g false ;
ect plotter
"N, . Dbegin
? set plotter port to ( ’'Ipt2’ )
alse

spooling ;=
aga|n = fa
sélect plot

end ;
else

again = true ;
_end (case) ;
until not again ;

ra hcolormod
hh d lightbl
égﬂﬁttg 3)groun (lig ue ) {
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tl)fe _(adeptor = plotter) and spooling then

in
J ?xtmode;
clracr ;
clrscr :
. writeln(’- You select background plotting system’)
crI
rite. (’- Your picture is writen to file
"T+spool_ f||e+”” o _
5 write and shall be dump to plotter while
ou’); . . :
y writeln( ’ work with another job .’) ;
Hi _hv‘deo,;cr;_ _
writeln(’ It is necessary to delete file
“Ptspool_filet’ . L o
wr_ltelnF after your picture is_finish .’) ;cr;
writelnt’ IWAIT!")
LowVideo ¢
end {if};
cont0|lr color - contour_color tahle %mode,ade tor] ;
%‘ag 31’0 lor = got_co|or aB mog ,adgeptor]
k dot color = dot-color_ta mode,adeptor] ;

{draw massage on graphics]
cas mode, ,
ade,mix_hade display_massage on ( 480,10 |
635. 340 lflle nanme) ;
contodr i f confour mode = color then

_ displav_massage on (480,10,
635.340 1file_name)

else
_ displav_massage _on (460,10,
635,340 1fi 4e_name) _
{end if) ;
else :
display_massage_on (460,10,635,340 file_name );
end {case)

odg of
shade b
shade 99'”diSp|av_power_spectrum_in( shade . »

end  ;

. begin
. ey : disp.lay_power_spectrum_in( gray 1 .
Y
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block

contour

Xy ),
mix_shade

X,y )

m.ix_gray
X,y )

mix_block
Xy ),

end (case)

begin
’ display _power _spectrum _in( block ,u,
end ;
begin :
draw_contour_in ( contour_mode 1
end  ;
. begin

display _power_spectrum _in( shade 1,
draw_contour_in ( curve 1, x,y ) ;

na. ;
begin :
displav_power spectrum _in( gray , ,
: draw_contour_in ( curve , , X,y ) ;
begin .
display _power spectrum _in( block 1,

draw_contour_in ( curve , , x,y ) {
end

if (adeptor = plotter) and spooling then
g?ooling file ( spool file {to}, 'LPT2 ) ¢

rscr -
clrscr

writeln{’~ You select background plotting system’)

rite
“"tspool_ fHe+
write

music_call;

textmode
clrscr;

- Your picture is writen to file
and shall be dump to plotter while
work with another job .") ;

?t Is necessary to delete file

after your glcture is finish .’) 4 cr;
’ PRESS ANY KEY TO CONT]NUE’)

wait:

end {displav_graph_of} ;
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rocedure menu_option ;
ar

jtem byte
lnke c%ar ;
numsStr string ;
cbaseStr str1n§ :
beqin ghaseStr : string ;
d open_window { 0 tion_winq 9_ clrser
move_ window _to ? 2,97 lrelative ) ;
repeat .
new_menu (option_ enu) ;
str ( contour_num 3 numSU g'
str { 100%*co to [ g '2 , B eStr )
str ( 100*graph_2d_base 6:2 , gbaseStr ) :
add_menu( option_menu ,'G’ * Graph  base at
+gbaseStr?’ @b( P %, N P
d_menu( optibh_menu ,’'c’* Contour hase at
+cbaseStr?"% -%
d_menu( option_menu 0’ - cOntour
+numSU+ lines :
add_menu( option_menu 1'E’,’ Exit.’);
clrscr
) select_ menu ( option_menu litem ,inkey 1{at} 1,1
ég Ir](inkey = return) and (item < 4)  then
gpen_W|ndow infor Wlnd% ;clr ?cr Cricr;
move windowto ( 0,0 lrelative 3 ;
case item of
ask _for_graph 2d base ;
ask gor contodr base ;
3 . ask~forcontour num ;
end {case} ;
qove window to (1,1 1 of screen) ;
close—window
end
" until (|nkey = esc) or ((inkey = return) and (item

qove W|ndow to (1,1 ,of screen) ;
close”window

end

157
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g?cedure menu_and display_graph _of ( var : matrix )
item byte
Inkev %, ;
mode aint
e incontour_ ode contour_type ;
! open_window ( graph_wind ) ;
repeat
reset_ max_peak ;
textmode ;
clrscr
select menu ( g'raph_menu ,item linkey 1{at} 1,1 )
9 if inkey = return then

case tem of .

1..8 begin _

mode := raph_mode (item) d
contour_mode "=

display _graph_of ( {in}
{at} 10,10) ¢

graph_contour_mode (item)
imode,contour_mode,

9 %E%u.oonn ;
end  {case ’
{end i#} }

until  (inkey =esc) or ((inkey = return) and (item =

or (last menu scan key=Ri htArrow
or (last_menu~scan”key=LeTtArrow)

close windo raph w.ind {
end _window { graph_w.i }

icn )

begin {init section}

define window raph_win

window color raph~win L
broader _colgr raph” Ind Yellow . Green ) ;
window Tieading raph-wind ' GRAPHICS DISPLAY ') ;
)iead color raph”wi nd Blue 1 CYan ) ;
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option wjn 1. 386

mdovv color 0 t{on:w{n (i i]t(gray . Blue )
roader co or option”—win Yellow °Green )
Wln ow_fleading { optjon-win ' ‘GRAPHICS DISPLAY

ead_color option”win Blue , CYan ) ;
define window infor | ., 38.6 :
Indow col?r In or “win \}V_f%lte 1 Blue) % {
roader color Infor-win Ll%htGreen 1 Green ) 4
window fieading ( infor-wind " OPTION % ;
head color infor-wind Blug 1 CYan ) {

menu norlnal coI ra n_menu , Yehllow Blue 2
menu-inv s€ co or 8raB “menu , en 3 ;
menu~high |ght color ( graph” enu , L|ghtCyan PB lue ) ;
agg monu menu 1'C’ Colgr block  );
ada—menu —menu ,;é; om dot }
agg menu menu : ock ;
add-menu ~menu 8 contour” );
add"menu menu S co or contour 3
N add~menu h“merni  'B’ color Block &c ntour line
).’ add menu( graph menu 1'A’  rAndom dot & contour line
,)’_ add menu( graph_menu ,’Y-  graY block & contour line

gg QSHHEH BR mSHH ,’,E*’ Oﬁl't‘”{o .aln menu . );

new_menu (option_menu) ;

inenu_normal color (option_menu , Yellow ,Blue 2 ;
menu~inverse color option~menu . White , Magenta

menu_hig'hlight _color ( option_menu 1L|ghtCyan (Blue )

end
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vinit  Fourier

interface
uses crt
menu , , _
complx unit of comPJex variable and function }
vardef variable definition unit}
cell little tool}
indsys
music
time g
procedure trailsform_matrix ( var matrix )
implementation
var
vector
half_data integer
const ,
transform menu  menu_type = nil
trans form-wind  window type = nil ;
jnfor_wind __ window type : nil ;

esc = #27;
return = #13:

function bit reverse ( source 1 digit integer ) integer

var i ., GHU
~ooorbit integer ;
egin _
orbit «: 0 :
for 1 := 1 to digit do
lieg i _ _
orbit := ( source and 1 ) or orbit ;
orbit := orbit shl :
source := source shi 1 :
end {for} o
bit revérse := orbit sill' 1 ;
end {furcCtion bit _reverse}
funelion power ( i integer ) : integer
beg i

two_power := 1 shl i ;
end {funTtion two-power} ;
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rocedure creat table of ( var vector ) ;
ar | . Integer 7
. ¢ . real

begin
X = 0.0 ;
d = sqrt( . max data 2
¢ = 2* pi [/ max_ data
for i := 0 to max_data
beg i ’

i £°000

end
end {procedure create_table of} ;

procedyre |nverse _table ( var vector ) ;
ggrl | integer™ ;
J for i =0 to max data do w[i].im := -w[i].im ;
end ;
functlon IOQZS . integer ) integer ;
eg|n

log2 := round{ In(y)/In(2.0) ) ;
end ;
procedure fft ( var g : vector ) ;

procedure swap ( var x,v  integer ) ;
var temp . integer ;

begin
temp :=x ; x =y 4y =temp {
end ;
var
omega . real
temg
get 1
ource,target 1
max_jlmax_ 1
plg . T111 7k integer ;
dummy . complex
f array 10..1J of vector
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{ fast fourier transform }

t = data)
half_ g (mﬁ}anx?%afa div 2 ;

ta
1,
0 .

targe t
souTce

f[source] =0

{ swap right-half with Ieft half }
for j = 0 to half_data-lI

swapc( frsourcelrjl 1 f[sourceJ[J+haIf data] )

max_ d

O?Hérggﬂ[f ﬁourcﬂLh|trevemeU t) ]

swap] source, target)

for 1 = 1 to t do
begi
max_j = two~powerll-1) - 1
max_k = two_power(t-1 ) - 1
for j = 0 to max_]j do
begin
for k = 0 to max_Kk do
beginp = j + k * ( 1 shl 1 )
q = p + (1 shl (1-1) )
multipl ﬁ
&nm :Pys Intdd
+et = J*temp
dummy.re ;= f sourc%%[g]re * Het]
- f[sourg !éq é
dummy.im := flsourcel[q].re * [jet] .i
+ f[source]l[q]llim * [jet]l.re ;

{ addition }
f[target][p].re

f[sourcel][p] re

dummy.re

fl[target][p]l.im := fl[source][p] im

dummy.im

{ substract }
f[targetJ[q].re

flsource][p] re

dummy.re

f[target][g].im f[source]l[p] Iim

dummy.im ;

end {for}
end {for?}
swaf) source,target )

end {for

53
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#Orswap rlght ha|¥ with eft half }

dat
swapq f&ourcﬁ a,afhource]h+harfdataJ )
= f[source] ;
end {fft} :
egpcedure transpost ( var matrix ) ;
i i ointeger
, {er con1&Mx ;
begin ,
for = 0 to max da a0
Lor, ] o= 1+l oto” _da A
e?|n
emP ﬁ
| i
i e
end {transpost} :
procedure two_dim fft( var matrix ) ;
var i integer ;
beglnCr
for i = 0 to max data-l do
begin :
ftwrlte” (. *13, tranforrn row 11
adf O )
cr;

writeln (° transpost matrix ' ) ;
transpost () ;

cr;

B%ri I = 0 to max data-l do
d write ( #13,” tranforrn col  ",i ) ;
éft ( ~lir ) ;

end

cr,

writeln (’ transpost matrix * ) ;
transpost () ;
cr;

end ;

16Z,



File name  FOURIER.PAS PAGE

procedure inverse fft ( var vector ) 4
%riﬂ Integer ;
’ %?¥erse table (),
|nve$se_table ()
L%rii = 0 to max_data-l do
8 q].ne = uElH.[e [ max_data ;
d 1J.im = u[i].im / max“data |
end (?nve?se_ffth
roced re jnverse 2dfft  var matrix ) ;
ar I,j Integer—;
_ real” ;
begin
invegse_t&?le ()
eelatabid (1)
d = s dat
fMiEMM§&%MHdO
max_—data-l1 do
= lipljl.red9d ;
g By s el R
end |
end ;
procedure transform_matrix ( var matrix ) ;

var a ain oolean ;
10 _transform  bhoolean ;
[tem bxte ;
. Inkey char ;
begin

open_window ( transform_wind )
repeat

I .
80&%&3(3,15) ;

selectjnenu ( trailsform_menu ,item ,inkey ,{at}

1)
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again = not ((inkey = esc) or ((inkev = return)
and (itern = 3))
or (last_menu_scan_key=RightArrow)
or (last_menu_scan_key=LeftArrow)

do_transform = again ;
if do_transform then
begin

case item of

window_heading (infor_wind
TRANSFORM 1);
2 indow_heading (infor_wind
INVERSE TRANSFORM " );
end {case} )
open_window ( infor_wind )

clrscr ;o Cris
move_window _to ( 2,2, relative )
start ;

case ite{n of

two_dim_fft ()

2 inverse_2dfft () )
end {case}
cr;
writeln (' End transform .7) o cr;
stop ;
writeln (' Time wused ",base_60(time_used))

music_call;
wait ;
clrscr &
move_window_to (1,1 1 of_screen )
close_window ;
end {if} T~

until not again ;
close__window ;

end ;



File name  FOURIER.PAS PAGE 167

begin {initialize section }
create table of () ;

new menu ( transform _menu ) d
meru_normal_color ( transform_menu 1 Yellow (Blue )

menu_inverse color  ( transform_menu , White 1 Magenta

i menu_highlight_color ( transform_menu , LightCyan (Blue
, add menu ( transform_menu ,’F’,’ Fast Fourier Transform
) dd menu ( transform_menu ,’1"," Inverse Fast Fourier
Transform

add mer? ( transform_menu ,’E’;’ Exit to main menu .”")

deflne wmdow transform wind , 18,10 , 51, 14 )
w W col or transtorm” wmﬁ 1 L|ﬁhtGrayé Blue )
roade rcolor transform™ ind 1 WHite yan ) ;
window_Tieading transform wind

FAST FOURIER TRANSFORMS n) ;
head color ( transform wind 1 Blue , Cyan ) :
defipe window infor wind 1.1 1 34
w?ndovv_color Infor_ | d V\/hlte Blue) )
broader _color Infor” ind YeII C an. ) ;
window_fieadin infor= ing RANSFOR
window~—neadin infor 'wind ’ INVERSE TRA SFORM ")
head color Infor-wind  Blue 1 Cyan ) ;

end
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unit getdata ;

interface
uses g?% |

comg% ' {unit ofcomPMx variable and function }

varde , {variable definition unit}

windsys

m sic

menu

timing > ,

cell little tools}

askFname } file name select }
procedure retrive_ignal to  var matrix
procedure  tore_signal from var matrix
procedure file data to ( var .matrix ) ;

implementati on

const
etdata wind window type = nil
?lle INd window"type = nw
| 1le"me menu_type = ni
max_pos integer = 80
g?cedure retrive_data ( var matrix ) ;
] integer ;
te%p 1 ’
X,y real ;
Z complex ;
datafile file of complex ;
begina ' ta_{i ignal _data_file name )
ssign a e igna | le_name ) ;
rese% gata‘F”e ) Jnal_ - -
B%Bid = 0 fo max_ data-l do
i nior = 0 to max_data-l do read! data_file
il dony

169



File name  GETDATA.PAS PAGE
close ( data_file ) ;
end ;
rocedure store data ( var matr
ar
. integer ;
[e'rﬁp > !
X,y real ;
Z complex ;
data fi.le file of complex
beg | . . . .
a35|lg_n ( data_file 1 ignal data_file_name ) ;
rewrjte!” data~file ) ;
E)Ol’_j = 0 max_data-l do
eq |
’ for 1 := 0 to max_data-l do write! data_file

T .
tezillgse(flo(l)}data_file ¥
end ;

function file i _data file  boolean ;

var . .
data_file . file of complex ;
beg Inassi N ata ignal_data file_name ) ;
eset Egata HI );g - T '
if FileSize gdata file) >= sqr(max_data) then
file 1 _data_file "= true
é?ggefllfi( |O’|satdaatfaltleflI)ei = false
end {Of f c¢tflo } ;
ggcedure retrive_sig'nal t.o ( var matrix ) ;
again boolean :
name_ ave  string ;
begin

name_save := ignal _data _file name ;

170



File name GETDATA. PAS PAGE 171

repeat
Please ent yo& f
* <Space> &<E ter> key

ask _for _file_.name ( ignal _data file_ name 1 4,17

clrscr 4

if exist_file ( signal_data_file_name ) then

begin , :

| f fI | _data _file then
begin > Nl >
write In (* Retrive data from file
; signal _data _file_name,” " .7)

start;

retrive_dalLa () ;

writelnf’ Time used
",base 60(time_used))
muslc_call
again —= false ;

end
: : . File =
', ignal _data _file namel _ _
. " isn’’t data file .7)
) writeln( ' *** TRY AGAIN *** bell
again = true ;
5|§Inal data_file_name := name save :
end if) ;
end ilf} )

%cleg |

if signal data file_naine < '’ then

",signal_data_ fllg ngvrﬁételnl Ful

_ . v NOT founded. ')
) - write.n( " *** TRY AGAIN *** " bell
’ agai = true
3|9nal_data_f11e name := name_save {
endwa t
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.
writelnl * You have not select any files
%nal_data f|]e naine := name_save ;
= false
| er;
(end if} ;
{end if} ;

until not again ;

end {relrive_ ignal_to};

rocedure store signal from ( var matrix ) ;
ar _
name save  string d
beg:n ey char °
name save := ignal_data file name ;

itelnl Please enter yv(r file name OR ’);
itelnl * <Space> & <Enter> key for directory’ ) ;

glsrkscf r_file_name 1 signal_data_file_name , 4,17 ) ;

|fb xist. file 1 signal data file_name ) then
gwr|teln (" file ’,signal _data_file_name,’ already

EE

write?In 1 * Overwrite ? 1Y/N} "),
» oy ,repe&,t Inkey = readkey ~ until “inkey in

[’y
ifbéinlhey = 'y’) or linkey = *Y*) then
o writelnl * File ™ ’,/signal data_file_name,”’
s save. ) 'storedata () ;
end ’
el e
begi
end5|gna.l_data_fL1e name name _save
(end if}
end
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begin . :
gifbe|9r§1al_data_f|1e_name <> "7 then
, gwriteln( * File " 7, ignal _data_file_name,’
is save. ') ;
store_data () ¢
end
else
begln
\évrrltelnt ' You have not select any files .");
writeln( ’ your data isn’’t save '
ignal_ data file name := name_save
wditer?
{end if} ;
{end if}
end { tore_ ignal_from};
procedure file_data to ( var matrix ) ;
var again boolean ;
jtem K
.1 key char ;
beg i

oi)en window ( file_wind ) ;
clrstr ;

repeat _ , . .
seleetjnenu ( file_menu Zlitem ,inkey 1{at} 1,1 )

if _inkey = return then
beg Y

R L R U L

]

case item of
relrive signal to ()
i 2 store sigmal _from ( V") ;

move indow to ( 1,1 1 of screen ) :
} se-window
end {|(i
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again =

and (item = 3 )
until not again ;
close_window ;

end ;

begin

J! defi ne_ indow etd

indow colgr ge d
bronder_oolor e td

>
indow _headin etda
head color ! 28 tda
deflne wmdow file
|n ow col (i file
W|n erhce%dolﬁg “g
head cotor flg
newjnenu ( file_menu
O
menu hlghf Lgjit_color
add_menu ( f'ile_menu
aqd_menu fI “menu
add”menu ( frle”menu

end

PAGE

not ((inkev = esc) or ((inkey = return)

: 17/(

or (last_menu_scan_key= nghtArrow)

or (lastZinenu”scan_key=LeftArrow)

ata_ in

ataW/vmg| Ye]]Iow BIL?e '

ata_wind 1 LightCyan 1 L|ghtGray )

ata_wind , ' Retrive data. ') ;
tazwind 1 White . Cyan ) ;

wind | 1,11 12315 ) ;

wind , Ye L 1 Blue ;2

Wlng Li yarl . Bldck

wina | .I

wind 1 White 1 Cyan ) :

) i[e_menu 1Y%I_Iow Blue 2
I{e“menu 1 White aepa ;
lle"menu 1 LightCyan PB ue 3 ,

'R’,’ Read data from file ')

17,7 Save data to file ') :

, E’, Exit to main menu )
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unit glued ;
interface {section}
uses crt,graph,cell ;
type

adeptor_type = (EGA CGA/Hercules,plotter)
const

adeptor adeptor_type = EGA ;
{$IFNDEF VDISK}

{$IFDEF VER50}

#5077
$EN%IF? /
| FDEF VERA40
¢ BG|_path }- 'c:\turbo_p4’
SENDIFF
ELSE
e BGI path S Q) <
{SENDIF
var ct ratio eal
ba% rUung color é te . {useg for texti
foregroun “color : ?te . {used for text

procedure PL0L( X,y , color integer ) ;
procédare draw( xI,yl,x2,y2 , color integer
procedure graphwindow( xI,yl, X2,y2  integer)
procedure TnitGraphic ;

procédare graPhCO ormode ;

procedure hires d

procedure textmode ;

procedure palette ( integer ) ;

procedure graphbackground ( integer ) ;
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procedure hirescolor ( integer ) ;

Implementation {section}

Brocedure plotf x,y , color integer ) ;

eg' I
: Put Pixel| ( trunegx aspect_ rat|o? Y ycolor ? ;
nd PutPixel ( round(x*aspectZratio),y (Color

Brocedure draw( X1,yl,x2,y2 1color integer } ;

|
! SetColor (color) 4
setLineStyle ( SolidLn |,
line ( round(X]*asp ect_r
gﬁgnd(xz*aspect ratio),y2 )= ;

AN or |dth )
a

Brocedure graphwindow( xI,yl,x2,y2  integer) ;

eg |
! SetViewPorM round xl*aspect ratio),yl ,
qund *aspect”ratio),y2 1
ClipOn ) ;
end ;
chedure | it.Graphic ;
Xas
YasB word
grdriver 1_
qrmode Integer ;
beg
rDriver = Detect ;
rmode  := Detect
initgraph ( grdriver . grmode ,BGI path ) ;
| f adepéor in [C?A,EGA,HercuIesJ then
case grdriver "o
1 adeptor = CGA ;
3 adeptor ;= EGA ;
adeptor’ := Hercules ;
end {ca e} ;
GetAsEectRatio( Xas p,Yasp )
aspeet ratio = Yasp [ Xasp ; ,
if " adeptor = CGA then aspect: rat.io := 1 ;
RestoreCrtMode ;

end

179
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const  screen_save  screen_type = nil ;
procedure graphcolormode ;
var

glyrmode " integer
const col_no array [0., 15% 0f teg
(’E* . (7,8,1,9,13, ,12, , ,10,3,6,14 11,15,0)
(* (63,8,56,88,1,17,-19,9,57,25,11,27,31,63,0,0)
(**

(7,8,1,9,25,57,43,91,19,58,30,62,38,116,36,68);  (**)

begin .
aVe_ créé _tO (screen_save) :

case ad(e;Rtor of

C rMoge -2 4K W
EGA rMoge =1
Hercules 'rMoge GRS
lotter rMode =1 ;
end caseg;
SetGraphMade Sngode2 ; ,
SetViewPortt 0.0  GetMaxX, GetMaxy CI|pOn3 ;
|f adepto[ = en for | := 0 to 15 d
SetPalet.tel 1 col_no[1J) ;
end :
rocedure hires
ar
| 1.
beqg| grmode integer ;
_screen to (screen_save)
adeptor of
'TMode = 1
rMode := 1
K Ie rMode = 0
p er rMode =1

ph de(g ode) |
end - S ewPort( ,GetMaxX, GetMaxY 1 ClipOn ) ;
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Brocedure textmode

RestoreCrtMode ;
reﬁorescrem1from (screen_save) ;

end ;
rocedure palette integer ) ;
Eegfn{udummp } ( integer )
end ; Y
ggafgdure graphbackground ( integer ) ;
d
end ;{ ummy - J
Egafgdure hirescolor | integer ) ;
dumm
nd ;{ y }
be |n inifiali ze sect on
9 §F h g g r E uﬁ}tGra
cPrs r =T )
TnitGraphic ;
{set text color}

textmode
end .
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unit graph_2d ;

. %)
E* Filename GRAPH 2D.PAS ¥

* *)

interface (section)

uses coinplx , (unit of complex variable and function }
v?g ﬁf 1 varlable detinition unit)
§t%€gr . (connect graphic command to simple command }
type
paint =

(shade,gray,contour lblock Imix_shade,mix_gray,mix_block)

const _
gray_dot color integer = 7 ;
block _dot color integer =7 ;
raph 2d base  : real =0.0 ; unit in w of
maxnﬁum pEak - ? ( /

procedure ask _for_graph 2d_base ;
procedure open_graph window(xrl yrlixr2lyr2 integer) ;
proced re draw_color_strip_at (xl,yl,x2,y2 ,color integer

procedure reset max_peak ;

function  max_peak of matrix ( var . matrix ) real ;

procedure display_power_spec.trum_i ( mode paint ;
var matrix ;

) (at) x,y integer

| ple e latiOlL

Var

max_color integer ;
maxpeak  real
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Eggcedure ask for_graph _2d base ;
answer tring
integer 4

temp Integ
beg i
{ *** Ask for contour ase level *** 1}
writelnl ’ Please ente rap h base level 1
write] P : range In L 0 ’8 :
writelrn default 1]00.0*graph_2d_base:6 " %’)
W rite > ") : read.In (answer)
E ? ér <> nu?l then ( )
val Ianswe r,graph 2d base,temp) ;
nd ‘graph_2d_base¢ := graph_2d_base '/ '100.00
end ’

%rin X Integer
! g{ap|W|ndow|er grllerlyrZ) ;
& yr2-yrl ;

Erocedurﬁ ogen %raph W|ndow§xrlyr11xr21vr2 integer)

h
h_lg ’;
hite ):
hite ):

procedure draw_color_strip_at (xl,yl,x2,y2 , color : integer
var

Bici 1
. 1dth  integer ;
beg| thick := (y2:yl).div color
y2 iz Colof *ytLick tyl
width  : (x2-X1) ;

open_graph_ indow(x 11yl ,X2,y2+2);

;or = 8 to col0r-1 d
or j := to thick _ L
drawl 1 I*thICk+j+| , 1dI%11i*thick+j+1  color-
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grocedure reset max_peak ;

egin

‘max_peak := 0.0 ; »
end ; P
function max Qeak of matrix { var matrix ) real {
var I’}n . IMteger T

temp

oomax o real

begin

iIf  max_peak = 0.0 then

max 3 0T[0r[0
gfor 1 (gto[ ax dafa -1 do
for,r{ 0 to max“data - 1 do
begi

sqr( "1i1-ti]. ”%emp_ =oosqr( M) ]~[i]re) ¢+
I) max < temp then max := temp

?nnadx B'Ioip = max

end
else

(ene Ipiax_ = max_peak ;

max_peak of matrix := sqrt(max) ;
end ;
rocedure dot i v le 1 col
nteger ) P U _in_gray ( x,y . scale 1 color
var
?"k S integer
begin i ' ’ ’
if color <> 0 then
begin _
for | = 0 to scale-1 do
for J = 0 to scale-1 do
| f ranﬁiom max colorl) < color then
fend pl)f}ot{XH Iy+.) . gray_dot coIor%
end {if} ; ’
end (dot_in_gray) d



File name GRAPH2D.PAS PAGE 105

procedure dot_in_block ( x,y ., scale 1 color

inte :
ger); var
count,
ggegl 1’
VS
| n ;
begin ) Integer
shell = trunclsqr|( color )
(X = éic?le- hell) " diV 2 ;
ébunt = color - shell*shell
for 1 .= 0 to shell-1 do
foF blof( ?+;gcfh%|i+l+go 1
block _dot color>) i 0 JTyey
repeat

iIf count >0 then
plot! i+xtcx . shell+y+cy |

count = count - 1 :
1T count > 0 then ,
plot( shell+x+cx 1 i+y+cy

(I;ountI %oqnt -1
|| count <- 0
end { _In_gray} ;

block dot color )

block_dot_color ) ;

procedure dot in_shade ( x,y , scale 1 color
var Kk : integer ;
i f ?olor <> (0 then

or k := 0 to scale-1 do
drawl x,y+k 1 x+scale-1,v+k, color)

g loop)
end {éot | shade) ;

| teger ) ;
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procedure display _power _spectrum_i ( mode paint ,
var matrix, 4
(at) x,y . integer
var  i,j,k 5
sc%le 1
color Integer ;
temp
max real

base level  real’

begin
{ AUTOMATIC SCALE }
scale := GetMaxY div max data ;

iIf scale <1 then scale :=1 ;
CALCULATE _COLOR
case mo e
shade begin

max_color := GetMaxColor+l ;
{ DRAW REFERANCE SHADE STRIP }

raw color stri

x+gc? ;} Q&M %MO
+$ca e* ata ax color*16
+gsc Ie Hnax

V+sca ? max, Uata 1 ,

max_colo :

end
gray, block max_co.lor := scale*scale ;

end {case} ;

max := 1.01 * max_peak ofjnatrix( ) ;
base level := graph_2d base * max ;

h d \ X-|- L d t 1 |
y+scalg (mgar)?pdﬂvgl)rllovy(’xy (sea Le*(max_data ) )+

for | max_data-l downto 0 do
for 1 =0 to” max_data-l do

beg i L
P sqre( sqr( "li]~lj].re) +

MIRNIR ) :
sqr{ " [i lgmplm)zz temp - base level ;
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if temp < 0.0 then temp := 0.0 ;

color = }runc ( temp * max_color / max ) :
case mode o _ . :

shade ~ dot i _shade( i*scale+ll(max_data-j-
[)*scale+l

_ scale coIorJ; _
gray  dot_in_gray ( 1*scale+l, (max_data-j-

1)*seale+l |

[)*scale+l

end Scase) ;
end {loop} ;

nd if adeptor = plotter then flush_plotter_buffer ;

c
o scale colorg; _

block  dot_in hiock( cale+l,(max _data-j-
scale 1 color)

begin (init section }

re et. max peak
end . . Max_p
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unit massageg ;
interface
uses cell,graph,glued ;

?ﬁ%%%ﬂ#ge dIS?!%% n}assage ( xl,yl ,x2,y2 : integer ;

Enmedure out_text in ( xl,yl,x2,y2  integer ; massage
tring ) ;
implementation

var text info . textsettingstype ;
greet integer ;

Erﬂﬁgum out text in ( xl,yl,x2,y2  integer ; massage :
var h, word

t Char A NN
g%t%%&ﬁ Jus ﬁ?ef LeﬂTeLt 1 TopText ) ;

iz Tl massage)

SetUserCh arSize( abs(x2-xI)+l 1, abs(y2-yl) +I 1h);
OutTextXY ( xI,yl 1 massage ) ;

end

procedure OutText_nmr_i ( xl,yl,x2,y2  integer ) ;
var h, Vo

size |nteger ;

size. OK  booltan ;
begin

i

}t 1 HorizDir, size ) ;
NMR' )
s?bl -y2)+1 ) and (< abs(x2
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. dec (size) ;.
until size OK or) (size<l) ;

If size ok then
begin
xtJu

SetTe stify< (. Cen:
Out. TextXY ( (K1+X2)diV

nterText ., CenterText :
27 (y2+yN)div 2] ’n)le’) ;

end

Pirlcé%eadr#ere:dg%m%_n}as;sag‘e_on ( xL,yl ,x2,y2  integer ;

const ml = "Image from FILE" {
var wl, 2,¢c  integer ;

begi | :
jf adeptor = plotter then exit ;
Set Color (15)

wl := round (y1+0.00*(y2-yl)) ;

2 = roun £)¥l+0.05*w2-¥/1f)) ;
SetTextStyle( TriplexFont , HorizDir, UserCharSize ) ;
Out_text_in ( xl,wl , x2, 2 5ml) ;

wl := round (yl+0.06*(y2-vl ;

2 := round E¥I+0.13*f¥2-yl)))) :
Out_Text_in ( xl,wl , x2, 2 , filename) ;
SetColor ;

wl = roun(é) Ey1+0.50*{y2-yl 3 ;

2 2= round (yl+0.65*(y2-yl ;

OutText nmr_r~ ( xl,wlx.2] )

SetTexLSlyle( SansSerifFont 1 HorizDir, UserCharSize )
wl round (yl+0.65*(y2-yl ;
2 = round E¥/I+0.72*E¥’2'¥/13) !
Out._Text._in ( xI,wl ,x2, 21 *Laboratory’) ;

SetColor_ (5) ; _ .
SetTextStyle( GothicFont , HorizDir, 3 ) ;
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| o iRy
X1

Out_Text_in( xI,wl 2, 2, 'Chulalongkorn’) ;
wl := round (yl+0.91*(v2-yl]) :
= round E¥/I+o.97*gy2-)¥1)]g {
Out _Text in( xI+10,wl , x2-10, 2 1 "University’) ;
end ;

begin
end .
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unit menu
E’;i Filename MENU.PAS j;:))
(-k**

The variable typed "menu tvpe" must be define with
CONST  <iden>  menu_type = nil ;

*k%k )

interface

uses crt,cell, _ N
windsvs ,mouse ; { This unit is not neccesary }

type
P menu_string = string [80]j
menu type Amenu _status

merui "text Amenu~infor
menu_.infor = recoroltext ey string
o sel rcmar‘ g;’ { char
that highlight }
col byte ;
o ptr menu_text
menu_status  record
memo _ byte
normaj coior byte
inverse color byte
hig]llight coJor  Dbyte

q menu_nassage menu_text 4
end ;

var last_menu_scan_key : char

procedure new menu ( var- menu  menu_tvpe ) ;

rocedure add menu ( mepu menu__type

P - ( sePector- char™
massage menu string ) ;

Brocedure menu norma’color- ( menu inenir type ; fore
ack ~ byte ) ;
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Brocedure menu _inverse color  ( menu
ack : byte ) ~

rocedure menu _highlight color ( menu
back™ " "byte ) 7MY (

rocedure selectjnenu ( menu  meny type ;
P e s J ( var select %? b%

var select” k ey
{at} Xy byTe )

procedure select menu_bar { menu  meny type

T menu_type

. menu_type

var select 1Tem
var se.tect” key

(at) xy byte ) ;

implementatjon
var

attr_save  byte ;
function blank byte string
var x str? ng | e ) ¢

. byte absolute x ;

F|IICi1ar (x, ntl 1432 ) ;

blank X
end ;
prgcedure ‘menu__norinal_color ( menu  menu_type
begyn ’

back := back and 7 ¢

menu'.normal _color = pack*!6 + fore

menu”. inverse color = back*16 + fore
end ‘menu” .hig'hl Tght_color = back*16 + fore

roceduBe mepu_inverse_color ( menu  menu_type
Egcl yie )
; menu".inverse color := back*!6 + fore
end ;
menu_type

byt
e yte ),

end

rocedure ingnu_highlight_color ( menu
Eack

menu". hightight _color := back*16 + fore

PAGE 196

. fore

- fore

i

+ fore 1 back

. fore

- fore |
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goggdure save at.tr
’ attr_save := Crt.TextAttr ;
end

Ego%Sdure restore_attr
! Crt.TextAttr := attr_save ;

end ;

Ega?edure normal ( menu  menu type ) ;
Crt.TextAttr := menu'.normal_color ;

end ;

ggafﬁdure inverse ( menu  menu_type ) ;

nd ;Crt.TextAttr = menu".inverse color ;

grocedure highlight ( menu  menu_type ) ;

e
eng Crt.TextAttr := menu".highlight color ;

chedure new_menu ( var menu  menu_type ) ;
now next menu_text ;
beg in re
if menu = nil then
begin
new (menu) ,
menu™. menu_massage := nil
menu nonnaicolor ( menu , Lo(TextAttr)
Hi (Tex&ﬁ ry )

se
%e '
/! next := menu".menu massﬁge :
menu". menu_massage
it next < nil t
repeat
now = next ;
gext = next .ptr ;
Ispose(now) ;
until  next ="nil °;
end {If} ;

end {new_menu};
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procedure add menu ( menu menu tvpe ;
selector  char
massage menu stnng

var _
mem _need : longint ;
nowilast raenu_text ;
beg in

mem_need := SizeOf (menu_text
Wleth menu'  do ( text)

if merm_massage = nil then
if maxavail > mem need then

begm
new( menu massag
Xt

198

menu massa = assage )
menu~massagel . = selector
menu-massage’” coI ~ Roft sel ector . massage )
menu~massage” .ptr = ni
end
else f
ouf,_of memory
{end |f[7
else
ifbmaxavail > mem need then
egl
now . := menu massage 4

while now'".ptr <"nil  do now := now'.ptr ;

new( now".ptr ) :
now( = nowp ptr) )

now".text := maséatge ;
now".sel = selecfor
now", col Rort selector , massage ) ;
now" . ptr Nl ;
end
else of_memor
ou ,
{end |}]c , J
end if)
end with)

end {add_menu) ;
type menu_data

array [1..25] of
record
menu line menu strlng )

‘ol |¥
se Bcto char
end
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procedure dump_menu ( menu  menu_type ;

{to} var informdtion I menu_data
var data__ um byte
var idfh Cbyte )

var
now menu_text
agai boolean
I byte
begi
= 0 7
now = menuA.menu_massage
again := true
repeat
inc :
with  information! ] do
begin :
menu_line = now".text
sel _col = now".col
selector = now".sel
end {with} _
if now".ptr = nil then again := false
now = now’ ptr i
until not again
data_num =
it = S
or i, = to o .
with information[i] do . _
if width < length(menu_line) then width :=
length(menu_line) ;
for I'th:: _1%0 n dto_ Ry U
Wi Intormation 0 .
u_ltne := menu_line + blank (width-
Iength(menu I| me)) ;

end {dump_menu} ;

Brocedure check for selector_key ( information  menu_data

ata_num  Dbyte
var inkey : char ;
var select item  byte )

var K byte
. again” boolean ;
begin

k =1
select item = 0 ;
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repeat
d Wétqnlnforn1at|on[k] do
a?aln = true ;|
(‘uppercase (inkey) = uppercase

(selector) )
and  ( sel_col < 0 ) then

begin
#aln false d
return
q SF;ECt item =k
en |11,
Inc {k) ;
. end §WIth} :
until (not again) or (k>data num) ;

{ this procedure
-return select jtem
-return select”rtem

menu.

end}{check_for_selector_key} ;

0 if in
IT In

procedure select menu ( menu  meny t%$

var select k bﬁte
(at) var se eﬁ} % ~ char
var Xy yte )
information . menu_data ;
Item vt
I»én inkev M ,
1dth yte ;
not_again :
mouse active boolean
mouse_pos_X 1
mouse~pos_y integer ;
rocedure write_menu byte ) ;
eq 1 . . .
"1 with informationl ) do

begin
normal (menu) ;
gotoxyf X 1 y+n-1 ) ;
OQutstring ( menu_line ) d
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if sel col < 0 then

begin
highlight (menu
o?oxy? I(? |2 -1, oyn-l )
utchar ( ector )
end ;
end {Wlth% :
end { write_menu } ;

pro%%d%Jnre move _pointer_from j to i ;
! write_menu (j) ;

|nverse (menu) ;
80 oxXy( X, yti-1 :
utstrlngf mformatlonllr! raenu_line
Is old pointer posmon
end move _poin er froin_j to i}

procedure convert to Ine_polumn (var

mouse_pos_x E)emionuse_posy . Integer )
Mouse _pos X := (mouse _pos X d|v \A)
- INOUSE™POS™X := mouse pos X - |ndM|n
+
mouse pos y = (mouse pos y div 8) + 1
| mouse~pos_y := mouse_pos ¥ - H|(W|ndM|n) -
+
y ’ end ;

B%Sicntion pos_x_in_rang'e  boolean ;
0S_X_in_range = (mouse pos x > 0 and
POs_X_IN_teng Err?ouse‘_ppos:x <= width) ¢

end ;

E‘)légicntion pos_y_in_range : boolean ;
0S_y_in_range := (inouse pos_y > 0) and
pos_y_In_fang gmousejgosjy <:) :

end ;

const.

ineric keg scan _ set of char =
1#$4F #3507 #9552, #54B . #34D #84 7. #$49] ;
beg |

save at,tr ;
hide~cursor
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dump_menu ( menu 1 information ,  lwidth ) ;
normal (menu) ; . :
for |a ::( 1 tg do write_menu (i) ;
_ }{ | store where pointer point to } j store old value of
|
1 if menu".memo in [1.. ] then i := menu".memo else
o=
move_pointer_from j to i ;
not_again := false ;

repeat
P clear_button press ;
h wicon
wa|t_mouse_or key ;
hide“icon 7

i f _KeyPressed then

begi :
i scan_key to ( scan 1 inkey ) ;
check for directional ke
1 if scan In m|mercic key sca% %hen inkey :=
case scan of _
UpArrow I =1 -1
DownArrow 1 =1 + 1
end {case} ;
if | > thenj =1
” } <1 tnen , =
_ _ check f r_selector_key ( informations
inkey , item ) ;. , _
if item < 0 then i := item
move_pointer_from j to i ;
not_again =

[return ,ESC, space,’0"..’9", "cI".. 5z’ 'A". . *7'])
or (scan=LeftArrow)
or (scan=RightArrow) ;
end {if}
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ressing_mouse _button (left) then
eglrg 0_ (left)

get_press_pos_of_button (left
,MoUse_pos_x, mouse Pos_y

converT to_line_column ( mouse_pos x 1
mouse_pos_y ) ;

if pos_x_in_range and (mouse _pos.y = i)

begin
Inkey := return ;
not again := true ;
end
el % =
|
gshow icon ;
repeat ,
If pos_x_in_range and

then

pos_v_in_range and _
(mouse_pos_y < i) then

beg i
= Mmouse_pos_y ;
icon ;
€ p0|nter from_j to i ;

|
hi
mov
show Jcon ;
|

end
mouse_ active =

ressing_mouse button (left
P J- - ( g%t press_pos_of button (left

mouse pos_X|inouse _pos_y ); .
convert to_li.ne_column (
mouse_pos_x , mouse _pos_y );

until not mouse active ;
not again := false
dh|de icon
en
. fenaif} o
end {if} °;

If pressing_mouse_but;ton (middle) then
begin

|nkte = Esc t
no aln = true
end ;  ~ 40

until not_again ;
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if (scan=LeftArrow) or (scan=Rig'ht.Arrow) then

ellgst_menu_scan_key = scan
ﬁast, menu_scan_key := null
{end T} ;
menu'', memo =i ;
select. item = | ;
select key := inkey ;
show cursor :
restore _attr ;
end {select_ menu} ;
procedure select menu_bar ( menu : meny type
var select ite
var select”key
at} X, byte
var | {at} Xy y
m&chr]matmn menu_data ;
| o
\fvcon_W|dth 1
| tern
il.i lk t ;
ag%nn : Emean >
sCan ,
Inkey char :
not again 1
mouse _active boolean ;
MOUSEe_pos_X _
mouse_pos_y integer
Bgoicgdure write_menu ( byte
! with information[ ] do
begin
normal (menu) : .
otoxy( x+( -1)*width |
utStringM “copy (menu_

ohas

Ii¥1e,)1,;width)
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If (sel col < 0) and (sel col <
width) then (sel_ ) (sel.

begin . .
highlight (men
gcl)%oxlyg( sel( comx [+( -1)*width
Vo Outchar ( selector ) ;

d {if) ;
end . {Svnith}{I ;)
end { write_menu } ;

procedure move_poincer_from_j_to_i ;
begjmwrite_menu (j) ;
inverse (menu
otoxy? M }3 width
utString( inf rmat|on'|¥ e ling
=15 { ] 1Is old pointer |t|on }
end J{move pointer from j_ to i}

procedure convert to line column ( var
mouse_pos_x E)m_ouse_posy InTeger )=,
egin

mouse pos x = (mouse os X d|v V\)
mouse=pos=x ouse p S X - |ndM|n

X + 1 :
| mouse pos v := (mouse pos y div 8
mouse:Bos:y = r(nouse pgs yy H|(W)|ndM|n) -

end ¢
élén_cntion pos_x_and y in_rang'e  Dboolean ;
|
. pos_x_and_y in_range := ( mouse_pos.y =1

mouse pos X > Lo(WindMin) and
mouse_Bos_x < Lo(WindMax)+2 ) ;

end ;

function item_mouse o integer ;

begi . .
item_mouse_on := (mouse_pos_x div width) +
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begin . _ ,
if menu = nil then exit ;
save attr ;
hlde‘?ursor ;
normal (menu);
dump_menu ( menu 1 information , ., icon_width ) ;

Qutstringt blank (Lo(WindMax)-Lo(WindMin)+1) ) ;
width := ( Lo(WindMax) - Lo(WindMin) + 1 ) div ;

for i = 1to do writee menu (i) (

= 1 if menu" memo in [1.. ] then i := menu", memo else

o

if (last_mepu scan key LeftArrow) or
(last_menu scan_key=RigntArrow)
then Degin”
caSe |ast menu 3can ke¥ of
LeffArrow=: x

d CRa{ge)tArrow — |+1
end (1! ’
if 1> then 1 :=1:
If 1 <1 then 1 =

move pointer from i to i ;
not_again := false ;

repeat
clear _button press ;
show 7con

a(lt mouse_ ‘or_key

lde_i1co 7
ki)gi KeyPressed then
’ scan_key to ( scan 1 inkey ) {

{ check for directional key % _
If scan in numeric_key_scan then inkey :=

==

11
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case scan of
Lef Arrow |

|% Arrow L ¥ % )

DownArrow  inkey = return
{case} ;

TR on _

%F I <1 tnen = ;

nkey . item ) ;check_for_selector_key ( information

Il
H

if item < 0 then i := item ;
move_pointer_from j to i ;
not _ag'ain :=
[return,ESC,space, 0°.."9V 'a’..’Z2’ 'A". .2’ 1)
end {if} ;

| f Presﬂng mouse _buttcn (left) then

begin
g gress pos_of_button (left
Imouse_pos_ xlmouse pos

converT to_line_column ( mouse_pos_x |
mouse_pos_y ) ;

if (item_mouse_on = i) and (mouse_pos_y =

1) then _
begin
Inkey := return ;
not_again := true ;
end
else
egin _
show icon
repeat
If pos x and vy in ran?e and
[tem "mouse on~ <> and
| t.eM_mouse_on <= then
begin
= [tem_mouse_on ;
blde 1c0 ~
vae pomterfrom j_to i ;
o 1con ;
end :

, mouse_active =
pressing_mouse_button (left.) ;
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get press_pos_of button (left 1

mouse_pos_x,mouse_pos_y ); .

convert to I i.ne_column (
MOoUsSe__pos_X 1 mouse_pos_y );
until not mouse active {
not again = false

: dhi?Frlcon { ’
{eng i#} ;
end (v, ¢

il 1ﬁ¢«hiumlmﬂrﬂelmllnﬂ (ML) Fam
o DN,

inkey .= Esc ;

not again := true ;
end :

until not_ag'ain ;

menu''.mémo = | ;

select jtem = j ;
select”key := Inkey ;
last_menu_scan_key = 11 ;

show cursor :
restore_attr;

end {select menu _bar} ;

begin {init section }
end .



(mouse)

»

»

Mmouse

'

reset_mouse

show _icon

hide_icon

show_graph_icon

hide grapli_icon

»

mouse_hutton_ presses

»

1
»

»



8.

o

10.

11,

12

13

pressing_mouse_button
I

7.1 mouse_button_pressing'

get_press_pos_of but.ton

{

set_mouse_bound

1

define_text cursor

wait_mouse_or_key

sei_Mickey rat. Jo

move_icon

«

»

2 0



»

15,

16.
|

1.

o »

»

, read_icon_from_file

N

new_icon

seect_graph _icon

»

»}

«

2

»(

|

”,

«

211

«



File name.: MOUSE.PAS PAGE

{SDefine user_icon} 1
unit mouse ;
(***

The variable typed “icon_type” must be define with
*ek ) CONST <iden>  icon_type = nil ;

interface

uses dos,crt,graph

const e =0 ;
m{édle = % ;
right =1
type .
icon record = record
size word
X1,y 1 |nte el'
X Y2 |nte8er
hapel  "byts
e
end ; : /
icon_type = Aicon_record ;
procedure reset mouse ;
procedure show_icon ;
procedure hide icon ;
procedure show_graph_icon ;
procodure hide_graph _icon {
procedure get_mouse_pos ( var Xly i teger > :
procedure set_mouse pos ( x,v i teger ) ;
funetion e b 11 re o butlon_no : byte
| teger ; - -P ( - y
funetion pressing'_mouse button ( button_no : byte
booJean P J- - ( - y

212
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function mouse_button pressing boolean ;
procedure clear_button _press ;
procedure et bullo wait time ( time integer ) ;
rocedu % get press pos_of button ( button_no  word ; var
Integer
procédare set_ mouse_bound ( xI,yl,x2,y2 integer ) ;
proced re read mouse_mot.ion ( var' x,v  integer ) ;
proced lire define_text_cursor ( screen_inask , cursorjnask
word ) ;
procedure wait_mouse_or_key
procedure set Mickey ratio ( x,y  word ) ;
procedure set threshold ( x word ) ;
procedure move icon ;
procedure new_icon ( var icon  icon__type
procedure read icon from file ( fname  string ; var icon
lcon_tvpe )
procedure select graph_icon ( var icon  icon_type ) ;
const, mouse i _instal led boolean = false ;
implementat: ion
const
Video ervice = $10 ;
mouse_int = 7§33 ;
(0.0 Of POs_of mouse_presses array [0..2] of integer =
(0,0|0y pos of mouse presses array jo..2J of integer =
wait time for_next presses integer = 10 (millisec}
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11l
——h
D QD
w DN
D <D

ay text |c 0o0lean
BII ) - rap Boo ean
n mask word
rrmask : word
0
0

gcr)cedure reset_mouse ;
regs Registers ;
beng_ ’
with regs do
begin

intr mouse int  regs ;
H‘] a§ <> 0 7 then gs )
eISé“nouse IS mstalled = true
mouse I installed := false
{end |fi 71T
end {with} ;

end

PAGE

rocedure get _mouse coordinate (var x,y integer ) ;

ar .
beg|rr$gs Registers ;

regs.AX :=

A SR
nd ;y =regs.DX ;

rocedure set cursor t.o ( col row word ) ;
Eegmregs REgISters ;

th d
with - regs  do

J AH = $02 ;
DL = ;
DHtr:{mwde;o service re
| Vi Vi

end {with} \; g

end

217
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function display.pa hyt'e
vlér Iregs |p éwpte? y
begin

with regs do

be "
"o = sr
|ntr Vidéo_s ser

| video ice  regs
end {wHPw} -Pal

v
BH
end

rocedure Getchar # var char, at.tr  byte ) ;
regs Registers ;

Euth regs do
eg|n
= $ 8
BH = ds aoysp )
intr e ervice 1 regs ) ;
char : ,
= AH ,
end {Wlth} ;

end

rocedure Putchar ( char,attr  byte ) ;
E regs  Registers ;

egin
with regs do
begi
AH = §09 ¢
él'zl E(éhs‘?lrla age ;
Bl = gtir o
=1 {only one character
sereen ) intr (video_service . regs ) ;
end {with} - - T8 ’

end

215
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procedure mask icon ( var char,at.tr  byte ) ;
var word
x .= (attr * $100) . char
X = X and fext cursor_ cree _mask
X = xor text_cursor_oursorjiiask
char = X and $00FF ;
attr = X shr §
end ;
procédare show _icon |
var
regs Regrsters ;
,y L eger
c, yte
begi | _ :
if display_text icori then exit ;
jsplay text icon := true ;
833 Iay —graph_icon fa?se
Eeglnrouse is installed then
et_mouse, co rdinale (X yi 4
% = v g Xy
deV8 :
etdpursOr_IO E wa ? o
: Get-thar ( 0ld char,old atiri; { save char at
icon J
C = olg_ohar {
a .= qld-attr
mask _icom (c,a) ;
Pul.Char ( c,a ) ; { put new icon }
. old x = x ; { store icon
coordinate . _y Sy

end
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rocedure hide_icon ;

ar
regs Registers ;
X,y Integer
begin
0! if not display_text_icon then exit
splav_text icon = false d
EL iwouse IS installed  then
_ ! set_cursor_to ( old _x,old y ) ; { delete
old icon }
PutChar ( old char,old attr ) ¢
end end {if

ggcedure rnove_text icon
regs Reglsters {
Xlg Integer
byte :

B%nﬁ$|on mouse _move  boolean
: mouse_move := not ( (X-o0ld x) and (y=old_y) )

end
begin
%et mouse coord|nate (x,y)

y d|v 8 i

ngnwouse_move then
t t | | :

old icon }se _cursor_to ( old_x,old_y ) ; { delete
PutChar ( old char old_attr ) ;

set cursor_to y P
: Getthar ( old cha d_attr ) ; save char at
icon }

c old char ;

: .

mask icom 20 a)

PutChar ( c,a ) ; { put new icon }

_ old x :x ; store icon
coordlnate.%

d.y =y ;
end (? - y
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end {move text icon} ;

function exist_file ( file_name string ) Dboolean ;

var . .
information : SearchRec
name string ;
const
star = j;: :
ugs = '
_ &oError =0’
begin
name := fle

FindFirst (~ name L'Archive 1 information ) ;

exist_file := (DosError = NoError) and
B s(star,name)=0 and
s(ques,name )=0) ;

end

var ViewPortSave  ViewPortType ;.
_ave . record X, integer end ;

E Of edure SaveGraphData ;
A ra§ﬁ etx

E save.x . getY

ave.
ViewPortSave ) :

GetviewSettin
SetviewPort % 0,0 , GetMaxX,GetMaxY ,ClipOff ) ;

end ;
gOfﬁdu re;  RestoreGraphData )
C%ip Bth ViewPortSave do SetViewPort ( xI,yl

til CP d :
end i _save 0 MoveTo ( X,y ) ;

218
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rocedure new_icon ( var icon icon_type ) ;

egin. . .
J iIf icon.= nil then
new (icon)
else .
egin

_ if icon' shagel <> nil then FreeMem (
icon''.shapel ,icon"

. If jcon".shapeZ < nil then FreeMem !
icon".shape2,icon".siz

{end"if} ;
lcon’.sjze = 0 \
icon®.xl =0 ; fcon .yl =10 .
jcont.x2 =0, 1con".§2 =0 |
icon”.shapel =nil ;
icon".shape2 :=nil ;

end {new icon} ;

procedure read icon_from _file  fname  string ; var icon
xcon_type ) ;
var _

data file E

iiel Wo
store yte

begin
J If not exist file (fname) then exit ;

SaveGraphData ;
new_icon (icon) {

{421 e

with icon" do
readin ( data_file 1xl,yl,x2,y2 ) ;

size := Imagesize ( xl,yl,x2,y2 ) ;
Geﬂwem E S apeI 1sjze ; :
GetMem ( shape2 , size ) ;

GetMem ( store 1 siz 2
Gethnage (0,0, x2- xI y2-y 1 o1 ostore™ ) { store
old picture on screen }
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for =0 to y2-yl do { draw
screen mas¥ to creen j
or =0 to x2-x1 do
beglnrea ( da fa. fHe 1 pix
PutPier » pIXgl 3
%ﬂﬂ|$g8§b{eo'%°§§-x| y2-yl , shapel™ ) : { get
icon shpae } o | | R
= - d
cursor masgogo gcreeg jo yryl o { draw
for. 1 =0 to x2-xl do
beglnread ata_file ixel ) ;
Putgfﬁef [ M ] (PixBI 3 L
end édou e 0095 ; .
Getlmage ( 0,0,x2-xl,y2-yl 1 shape2" ) ; { get

. £
icon shpae }
Putimage ( 0,0 1 store'™ 1 NormalPut ) ; { ReDraw
old picture J :
FréeMem ( store 1 size ) ;
end {with} ;
close (data file) ;
RestoreGraphData
end ;
const icon_in_used : icon type = nil ;
scregn _Store  "byte = nil
B ocedure seiect graph_icon ( var icon  icon_type ) ;
s if icon = nil then exit ;

icon_in_used < nil then { clear all setting from
last |co ﬁ

beg : :
{eeMem (screen _store , icon_in_used".size) ;

end {If}

icon_in_used := icon {

on ‘GetMem (screen_store , icon_in_used".size) ;
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procedure show_graph _icon ;

var ,
e fﬁy . integer ;
Mg {display_gra h icon)
o (jcon_in~ se§ :H”) . —
or (iconZin—used~ .shapel = nil)  then exit ;

R T 1 (P

if mouse is_installed then
W|etgh>i> icon”in_usedA do
SaveGraphData ;
get _mouse cooi'di te (x,v) ;
if (x+xI>=0) and (y+y1>=0) then

beg i
! Getlmage ( x+xlly+yl, x+x2,y+y2 |
sc.reen_store” ) ; { Store screén’)

Putimage ( x+xl,y+yl I1shapelA ,AndPut )

{ draw icon utlmage ( x+xl  y+yl ,shape2" IXorPut ) ’
; ' [l

end (1) 0 e

old x = x ; store icon
coordinate ?‘ {

old .y =y ;

RestoreGraphData ;

end (if 1ith} ;

end ; ( }

Bero?edure hide graph_icon ¢
! if not displav_graph_icon then exit ;

display graph_icon ;= false ;
If mouse 15 7installed  then
1lh 1co~1~ ed" dO

beg
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i f bgmg_x+xl>:0)and (old_y+yl>=0) then
J! Putimag'e ( 1d x+x1, ]d_y+yl ,screen store
NonnMPuté

§ 0 ;?toreéraphData ;
end {if}
end ;

egﬁcedure move_graph_icon 4
X,y,dX,dy . integer ;

function mouse_move  boolean ;

be
J! mouse_move 4= not ( (x=old_x) and (y=old_ y) )
end ;
begi
if (not display_graph_i.con)
or (icon_in_used ="nil) ,
or (i1con~in"usedA.shapel = nil)  then exit ;

get_mouse coordinate (x,y) ;

if raqusejnove then
with 1cor_in_used~ do

DegIn
SaveGraphData ;
' old x+xI>=0) and (old v+y[>=0) then
| f bég! _XtX ) (old_v+y )

é delete qld icon |
utlmage (old _x+xljold_y+yl ,screen_storeA

end {if}
bs x+xI>=0) and (ytyl>=0) then

GeHma Xx+x|,y+yl, x+x2,y+y2 1
screen _store~ ) ;{ st re(screeny}y A

Putlmage ( x+«1,y+yl (Sliapel" ,AndPut ) ;
q {F%Tlmage ( x+xl,y+yl ,shape2® ,XorPut ) ;

NormalPut);

, old x :=x; {store icon
coordinate } ~

dy =y,
RestoreGraphData {
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end (if with}
end (move graph icon} ;

procedure move_icon {
beg i
if inouse_is_installed then
if display_text_icon then
move text_icon
ele
if display_graph _icoil then
mOVe_graph_ico
{end if}
{end "1} ;
{end jf}
end {move mon}

Bgocedure set_mouse_pos ( x,y  iliteger ) ;
regs Registers
beg i
move icon ;
if mouse I _installed then
beg in
regs.AX 4,
regs.cx .= 2 *x
re s.?x =y ORN| )
infr (" mouse_in egs
end {If} ; :
move_icon ;

end

erocedure get_mouse pos ( var X,V integer ) ;
regs Registers ;
i f %H e i _installed then

beg ,
inove icon ; _
get, mMouse coordinate (

begin

e d

223
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Brocedure set. button_wait time ( time  integer- )

egin : s
eng ~it_time_for_next_presses := time {millisec}

Qrocedure get press_pos_of button ( button_no  word
béyi intoger );

move_icon ; -
X ::‘x_Bos_of_mouse_presses | but l.onjio ] ;
end ) Y OS"of~mouse presses [button_no] |

procedure clear_butt.on_press
var

regs Registers
count Integer — ;
beg in
if inouse_i _installed then
for count =0 to 2 do
with regs do
beg i _
move_icon
AX =5 ;
BX = count
intr ( mouse_int 1 regs ) ;
X _pos_of mouse presses lcount) := 0 ;
¥_pos_of_mouse_presses [count] := 0 ;
end {for}
{end if}
end
futnect:aoln mouse_button_presses ( button_.no  byte )
| - -
var J :
regs Registers
count mt&iger
again bool#an
beg

co t =0

22A

var
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If mouse i installed then

with regs do

repeat _
move2.icon
AX =5

BX = Buuon no 4

Intr ( mousg_ int . regs ) ;

again (BX>0) ; ( BX return number of
times of perSses }

c?unt .= count + BX 4

Le ? ain then

XTPOS of mouse presses lbutton noj =c¢x :
mQuse PCesses Lbhtton noJ = BR ;
delay ( Wwalt _time for_next presse

.end {I
until not again

d mouse_button_presses = count
ena

erocedure get_mouse_button_pressing ( var b integer
regs Regi ters ;

if mouse i ‘installed then
ith 7regs do

beg |
move_icon ;
AX = 3
| tr (Byouselnt . regs )

end {with

Se{}

beg |

d if}
end ;{en if}

function ressing_mouse_button ( button_no  byte :
boofean ; P J- ( - yte )
var I,X,y |nte? ;
. button_pressing ~ boolean ;
beg in

move_icon ;

et_mouse _button pressin -
g = shr butonj%o ; et

button pressing = (x and i) = i ;
pressing_mouse but.ton := bulton pre33|ng ;
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If _button pressing then
begin -P !
get_mouse pos ( Xly ) ;
X _pos_ of mouse presses [button_no) .- x
y_p sZof”mouse_presses [butlonZnol =y |
end ; ’
function m ous button _pressing  boolean
byia’  INMEET
get_mouse button pressing & X 8 ;
rnouse_butfon_pressing = (x<>0) ;
end ;
8rqcedure set_mouse_bound ( xI,yl,x2,y2 integer ) ;
egs Registers ;
beg|rng q : )
If mose i _installed tiien
ith reg™ o
eg | _
. ve_icon. ;
. if  TXI<0) or (X2<0) or (yI<0) or (
exit )
& 2 I {nulltiply by 2 to
and even } =
|nfr:(xﬁ% se' nt regs
use I
AX ='s ; # )t
CX Ey
i tr (‘mouse_int  regs ) -
ent {W|tth} )
end

eggcedure set_Mickey_ratio ( X,y word ) ;
regs Registers ;

If mouse installed til
EMth regs J 1o e

move icon ;
AX
CX =

nd {|f Wlibmoyse int , regs )

7
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end

8g?cedure set_threshold ( x  word ) ;

begfﬁgs Registers ;
if mouse_is_installed then
th regs— do
eq | _
move icon ;
AX 9 ;
DX := X

end {ftanéhpoysgjnt o regs ) o

end

pg?cedure read_mouse_motion ( var x,v  integer ) ;
v :
regs Registers ;

begin” o
| f se 1S |nséglled then

(‘mouse_int 1 regs ) ;
Mcx div 7 ;
. DX .

221

%5?§e%ute define _text cursor ( screen_mask , cursor mask

var Reqist
regs egisters
beg ! J
text cursor screen _mask

_ ~ _ screen_mask
teXt o r8or_cursor-niask

cursor- mask
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mouse| installed ttien
¥)v regs do
egl
10 4
BX 0 :

screen mask >

DXtt (c«rsor ma%k J

K MOUSE _Int 1 regs
end {with} "] d
move_icon” ;

end
rocedure wait_mouse or_key ;

eg !
repeat move_icon until KeyPressed or
mouse_button_presses (middle) > 0) or
mouse_putton~presses (left) = > Q) or
mouse~outton Bresses right) >0
end ;
begin
reset mouse
set_nfouse bound ( 0,0 639,199 g -
(lef'ine_text _cursor ( $R3FF , $3F00 ) ;

end ..
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PAGE

MUSIC.PAS

File name

unit music

interface

uses dos,crt,mouse ;

=0
=1

on

music status

music off

music

const

byte = music_on ;

const

procedure music. call ;

implementation

. integer =75

y_time

music_dela
const {of note frequency)

const

146  :DIS = 154 :El = 164
Al

Bl
'G1S = 206

;CIS = 138

o

AIS = 232

219

309
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-
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procedure scan_key_to ( var scan_code 1 ascii_code char
ar. re . registers
begin ! :
wait_mouse orke¥;
b% I#eypressed hen
et k eg.ah ;= 0 ; intr{$16,reg) ;
sc n g } ::g chartreg.ah) & 0)
Aascir_ co e := chartreg.af) !
end ;
end ;
procedure ic_call ¢
var, |
b IR
a,b c% rd
not loop  boolean ;
begin

m = random (2) ;
if  music ?tatus = music_on then
case m 0

0 . repeat.

hu3|c délay time =60 4
repeat lay(trunc( down[j])
“down[j+1) ) : HAaJ -gowntyy

%ot:IJo+ %é keypressed
_loop or | yp

mouse _button_presses (mgqgﬂe)>0 ) ;down 120) and
( _downgrageey M 1)

or not_ioop ;
until not_loop ;
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1 repeat ) -
husic délay time := 75 :
FGp 0M, _ :
play(HM blue[j] 1 HM _blue[j+J

' 14
not:ﬁodp = %eypressed

mouse_bulLton_presses (mid?]?)>0 Ile ueli10 anc
(HM_blue tj +13=0)) until™ ((HM_blue[j]=0) an

: or nct_loop ;
until not_loop ;
end {case} ;

key t o)
end ;scan_ ey _to (a,h)

begin { init section)
end ..



option

select_option
9
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unit option ;
interface

uses crt,cell,glued, menu,windsys, music,ploter ;
procedure select option ;

implementation

const opgion_wind : window type = nj
|ﬁ#or;‘| d WlngOW éB = n|,
const option_merm : menu _type = nil

B ocedure music_switch ;

s If music_status = music_off then
elsemusm status := mustc_on
ic_status := musi.c_off
{end | ?i =
end ;

Brocedure plotter switell ;

egin
! If adeptor = Rlotter then
eISunse ect ploller

elect plotter
end ; é F} 1

procedure select opti.on 4

var again BOGMan ;
Ty o

I ;

beg i y

open_window ( option_wind ) ;

repea t .
new_menu( option_menu ) ;

235
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If music status = music on then _
add_menu ( option_raenu ,’M,’ Music ON ")

add_menu ( optionjnenu  'M',’ Music OFF
end I (option) Usic )

if adeptor = plotter then
add ‘menu ( option_raenu ,’p’,’ Plotter ON )

else
add_menu ( option_menu 1'p’,” Plotter OFF ’
{end ??} ; L option_ P )
agg_menu option_menu ,’0’1’ os shell o
addrnenu oBUon_menu . E",7 Exit ’3 :
cl[scr ; , e _
. select_menu ( option_menil ,item ,inkey ,{at} 1,1
U again = not ((inkey = esc) or ({inkey = return
and (i tern 2)) W ) [inkey . )
or Iast_menu_scan_key:nghtArrow)
or (last_menu~scan_key=LeTtArrow)
if inkey = return  then
beg in ,
case item of _ _
1 music switch
2 BlollQr_ Itch
3 . Dbegl
open_window( infor_wind )
relative ) move__ indow_to ( -10,2
ff?ﬁﬁﬁét@jo_os_sheﬂ {
clrscr;
write!'Press any key
wait ;.
close_window ;

end
g (0 (635

until  not again 4

close window
end -
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begin 1
ic_status := music_
define indow option_win 52,10 1 66,15 J :
Y)wndgvxr color oEtwn_wm L _htGra% 1 BS e
roader_ coJor option~win White yan ) ;
window heading ( optjon~wind  ’ OPTIONS *)
head color option“wind  Blue 1 Cyan') ;
define indow infor wind 111 1363 ;
?ndow‘_color infor:wing . White 1 Red )
broader coéor Infor-win Yell w ” d
window feading |n¥or_wlng R S
head color infor-wind 1 Light een 1 Red
new menu ( option_menu ) ;
menu_normal col?r E option_menu , Yellow 1Blue 2 ;
men Ui riversé col or Btmn‘]nenu L White , Magenta )
menu_»igillight_color ( option liieri , LightCyan Blue )

end

237
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«

save_pen

set_plotter_port_to

flush_plotter_buffer

0

select_plotter

unselect _plotter

(plotter)
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. ” graph_window, “ '» plot, draw,
Get. MaxX, Getyaxy, GetMaxColor
0 « | ('

0 select ploter
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unit ploter ;

inter face

uses crt,graph,glued,cell

procedure save pen ;

procedure graphwindowf xI,yl,x2,y2  integer ) ;
procedure plot ( x,y 1color integer ) ;
procedure draw ( xI,yl, x2,y2 . color integer ) ;
procedure set plotter _port to (a string ) ;
procedure flush plotter buffer 4

procedure select plotter ;

procedure unselect plotter ;

funetion GetMaxX integer ;

function  GetMaxY  integer ;

function GetMaxColor : integer ;

imp lenientat ion

t
IPe paper_size = (A4,A3)

coor ~ record  x,y integer end :

const _
plotter_port  string = ’lpt2’

raax_pen_plotter = 8 ;

HPGL text
Pl, P2 coor
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%gogﬁdure set plotter_port to ( a string ) ;
lotter _port := a ;

end 7p -P

procedure init_plotter ( paper paper_size ) ;

a33||g % HPGL "NUL™ )
rewrite

case paper of

L I nJ
P2y = 7680 ,
end
A3 begin
PV X/ A= 0 :
PI')¥ e 0 :
L 1
end Y

end {case} ;
graphwindow( 0,0 , GetMaxX,GetMaxY ) ;
end {init_plotter} ;

rocedure plot edge( xI,yl,x2,y2 real :
gonst commg =71 J '( Y y )

rite! HPGL 1 "IP
é' 6 0 comma 1yl 6:0,commalx2 6:0,commaly2:6:0) ;

rocedure plot scale( xI,yl,x2,y2 real :
Eonst commg =70 ;( y y )

writein( HPGL 1! ’sc
enl |:6:01comma Ix2:6:0,commalyl 6:01commaly2:6:0) ;

rocedure plot window x1,yl1x2,y2  real ;
gonst commg =1 ( y y )

r telnng HPGL ’
;nél 0 1comma 1yl :6:0, comma 1x2 6 0lcommaly2 6 0) {

241



File name  PLOTER.PAS PAGE 242

procedure select pen I no  Dbyte ) ;

end Jif no in [0..8] then writelnl HPGL 1 'SP’, no ) ;

procedure save _pen 4

writelnl HPGL 1 'SP o’ ) ;
end

procedure pen_up ;

writelnl HPGL 1 'PU’ ) ;
end

procedure pen_down {

writelnl HPGL , 'PD’ ) ;
end

procedure move to | x,y . real) ;
const comma = *(’ ;

d writelnl HPGL 1 "PA ’ X:6:0,comma,y:6:0 ) ;
end

grocedure move Ixy real) ;
onst comma =

end writeln] HPGL 1 °PR "IX:6:0,comma,y:6:0 ) ;

procedure line tlvpe | no byte ; pitch real ) 1
const comma =

if Ino >-7) and Ing < T)
writelnl HPGL 1 'L 1nolcomma1p|tch )

ritelnl HPGL 1 LT’
fend 1) )
end ;
procedure plotter_velocity | X integer ) ;

writelnl HPGL 1'vs’ x );
end
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{ new graphics command }

Brocedure dot ( x,y 1color integer ) ;

egin
! select_pen (color)

pen_up— ; move to ( x,y ) ;
nd ‘pen_down ~ pen_op |

Brocedure line ( xl,yl x2,y2 1 color" integer

egin
d select_pen (color)
en_y . move to ( xI,yl ;
en_down ; move_to x2,¥2 ;
penup

end

{plotter buffer system}

type
otptr I ‘dot data |
gotpéata = record _
- X,y : |nte%er
ptr . dotplr
end ;
Ineptr = ~line data
||nePéata = record .
x|, Integer ;
x2,¥ |nte er
ptr Ineptr
end
const full_?pt = 80 ;
full”line = 50 ;
var line_stack : array [0..max_pen_plotter] of
record _
tr lineptr ;
ount byte ;

end

243
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dot stack array [0..max pen plotter] of
recoyd[ -PEN_p ]
TR 17 S
end Y ’

adeptor_save : adeptor_type ;

procedure init_plot buffer ;

var _
N integer
begin ,
B%r,n| = 1 to max_pen_plotter do
|
! dot_stack[ ptr = nil
dot~stac count 3
1ing _stac ptr = nil
1|ne_stack .count =0
end
end

eg?cedure push _dot ( x,y , color integer ) ;

mem_need longint {
now7last dotgt :
begin
mem_need := 8 ;
dot_stack[color].ptr = LI then

If maxavail > mem need th<3
begin

new{ dot_stack[cOlor ]. g)(tr ;

dot_stack[color].ptr" = X :

dot stack[colori ptr" .:y ,

qot_stack[color].ptr" .Ktr =

else

{end |}
else

if maxavail > mem need then

eqin
%ow = dot stack[COIor] gtc ;
while "~ now’ “ptr < nil

new( now".ptr ) ;
now := now ptr :
now".x := X

0 f_memory

= now".ptr ;

244
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now"'.y .y ;.
now".ptr = nil )
end g

else
ouf_of_memory 4
éend Ly
ot stack[color].count := dot_stack[color].count + 1

{end if} ;
end {push_dot}

eggcedure clear_dot_ ffer (color integer ) ;
now,next dotptr ;
beg| next := dot stack[colord.ptr ;
dot_ facﬂfccfori gtr e ;

iIf next < nil then

repeat

now  := next ;
*dot ( now™.x, now" y color ) ;

next = now ptr
dispose(now) ;

yntil next = njl

dot stacklcolor] count =0,

end {new”menu};

pg?cedure push_line { xl,yl ,x2,y2, color integer ) ;
v

mem_peed longint
now;last lingptr |
begin

mem_need := 12 ;
if line stack[color].ptr = nil then
i f maxava|I > mem_need then

be
il s sarklgnlerl g )
Ine~sta'ck] color].ptr" .yl =]
Inestackfcolori.ptr".x2 = X2
line~stack[color].ptr™.y2 = y2
endlme_ tackfcolorj.ptr™.ptr = nil

out of _memory
{end If}
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else
i f ?a¥ﬁva|l > mem_need then
|
%ow = line stack[coloré ptr ; 3
while now",ptr <> nil  do now := now" ptr ;
new( now', ptr ) ;
now(:z nowp ?tg
now' xh =Xl
now" 'z
now'" % = Xg :
now" = ;
now' %tr : nil
end
else

out.of_rnemory ;

246

end If} 3 .
{jne_stack[color].count .= line_ tack[color].count +

(end if} ;
end {push _line}

pg?cedure clear_line buffer (color : integer ) ;
v
now,next lineptr
begin
next := 1j n _ tack[colorj ptr ;
line stack[calor].ptr :="ni1l ;

If next < nil then

repeat
PDW = next , ,
ine ( now".xI',now" .yl Inow'.x2,now'.y2 . color )
next := ptr {

Q
until next = nil
line_stack[color

].count = 0 ;
end {new_menu};

%ggﬁedure graphcolormode ;

end

i f adeptor <> plr+ter then glue!.graphcolormode
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rocedure plot( x,y , color integer ) ;

egin
Bf Iri:\deptor = plotter  then
?)1; :;olor > ( then
gin col?a do; z(colorc-&}ognog max_pen_plotter) + 1 4
P dot stacﬁfé’olorl.count’ = full _dot then
cléar _dot _buffer (color) ;
end {if}
end
1S ed plot ( x.y 1 color ]
ﬁng i} p 4
end {plot} ;

Bro,cedure draw( xI,yl x2,y2, color integer ) ;

egin .
tIer ir<]';1deptor = plotter then
Eg ?olor > 0 then
g color .= %color 1) mod max pe _plotter) + 1 ;
pfush line xl%l C0 o )
If 1ine st?ck[ orJ f: full “line then
clear line bu ffer olor)
{end If} 3
end
end
else lued.draw ( xl,yl x2,y2 , color )
endif Nakoan Unr
end {draw} ;

function GetMaxX ;

beg in
i f adeptor -Rlotter then
GetMaxX =

tMaxX = Graph.GetMaxX
end - encf iﬁ : g
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un r$|0n GetMaxY ;

+d! | f adeptor -Elotter then
GetMaxY =
GetMaxY := Graph. GetMaxY
{end if} ;

end {

function GetMaxColor  integer ;

beg in
. if _adeptor = plotter theP
GetMaxColor = max _pen_plotter

GetMaxColor := Graph.GetMaxColor
nd Aend it}

(* select between plotter & monitor *)

pro(cjed)ure SetTextStyle( Font,Direction  word ; CharSize
wor ,

begin
case adeptor o
elseplotte|P ; beg];n { do nothing } end ;
Graph.SetTextStyle( Font,Direction 1Charsize ) ;
end {case}
end {draw} ;

Erocedure Set-TextJustify ( Horix.Vert word ) ;

e
J! case adePtor

pIo begm { do noil ing } end ;

end | }Dh SetTextJustify ( Horiz,Vert ) ;
end {draw}

248
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Brocedure SetUserCharSize (- MulX,DivX,MulY,DivY : word ) ;

egin
case adeptor
plot teP begln { do nothing } end ;

raph_.SetUserCharSize ( MulX,DivX MllY,DivY ) ;
end ?case}
end {draw} ;

Bgo?edure SetColor ( Color : word ) ;
! case adePtor ,
else begln { do nothing } end ;

o ?ggpg¥8etColor( Color ) ;
S

end {draw} ;

procedure graphwindow( xIl,yl,x2,y2 integer ) ;

procedure swap ( var a,b integer ) ;
var temp integer ;

beglntem =3 a =b b o= temp
end R 8 127 TP
VarnewP
newPi ' coor
begin
case adePtor
plotte he
flus pIotter huffer
newPl.X = P).X+ round ( (P2.X-PLX) *
(xI [ GetMaxX)) ;
neWPI y = P2.y - round ( (P2.y-Pl.y) *
(yl [ GetMaxY))
(x2 | GetMaxx ))newPZX = PL.X+ round ( (P2.X-P1.X) *
newPZ. = P2.y - round P2.y-Pl.y) *
(y2 | GetMaxy)) - oY y - round ((P2.y-PL.y)

lot_edge newPl. X, newPl.
1newP2.X,newP2.yp) - ! ( Y

plot_window ( newPl.X,newPl.y
lnewP2 .X,newP2 .y)
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lot I 0,0, x2-xl,y2-yl ) ;
en8o;_scae ( x2-xl,y2-yl )

gg.g(aphwindow ( xLyl ,x2,y2 ) ;

8rocedur% flush_plotter _buffer ;
ar | yte

beg i
! E)e5| = 1 to max_pen_plotter do
clear dot buffer (L) :
Cclear ?m@ buffer((?) ;
ggd ’p
ush’ ( HRGL ;
end ; ( )

procedure select plotter ;

"m“ "do.. «HP
assign HP%lL’ . plotter port ) ;
reW|gi e( (H LR auas: )
| f adePtor <> plofter then adeptor__save := adeptor ;
adept o plotter ;

nd ‘graphwindow! 0,0 , GetMaxX,GetMaxY ) ;

procedure unselect_plotter ;

U,Inc..M 1 HPGL [
asmgnl HPGL 1 'NUL" ) ;
rewfite ( HPGL
nd if “adeptor = plotter then adeptor := adeptor_save ;

begin  { init section }

| itgraphio ;
injt_pletter F Ad ) X

| 1t _pl0c¢ buffer
adeptor_save := adeptor
pen_up

end .
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unit timing {

* *

* Fi lename TIMING *
* *

interface
uses do
var time used : real ;

function second  real ; _
function base 60 { X real ) tri g

function time string ;

procedure start ;
procedure stop ;

%

implementation

function second real 4

var _
hour 1 minute , sec , sec 100 word
begin . .
GetTime( , e 1 sec .l seeloo
(sec secong]00 0)ﬁour * 86.0 + minute * 60% + sec +
en %?unctlon second}
function Dbase 60 ( x real ) string ;
const
colon = ":7
d = 1.1 ;
var

a,bit string 111J ;
éummy integer ;
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I'unction tO_d,igjl X . integer )
var  temp “siFiTglK] 1
1 Integér o
1Bg' |
tr (x Ltemp ) .
teinp = "00(V" + 1 i,
1 .= J.enqtll (teinp)
two_digit := cO]} Ztemp,l-l,z
end ;
lieg i
a - n%
y trime( frac(X * 100 ) ;
a ()1(ot/ g?tgv%dlg t (y )4
= trune{ frac(X *
2 - %c}Ioré(;()tV\_/o_(d git (2 ); ) f
00 §> 7 colon +'two_d git. (y WL 60 ) fa y di Vv
1 digit gl
fa o g0t W)t
errl tliase~ 60} d
f netion time Kirii ¢ ; bog. time := base 60 (second

il xe

nd
Troce<Ure start : heqi il xed
i 8 list'd :- second

rocedure tOP , tie
end

- second end
- time_ sed

begin ti it sect ion}
e U ..
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unit vardef ;
interface
uses complX {unit of complex variable and function }

const
max data
bell
esc
ret
space
null

oI

B s e
[JCTEN Y
O GO~ —J

mi ni mum_real -1.0E+
maximum _real +1.0E+

type
array [0..max_datal of complex ;

I'l'ay _of coraplex
Vector

array _of complex ;
array 10..max _data] of "vector ;

array _of vector

mat I'ix “array _of vector

(*

Corm To declare variable of type ’vector* and 'matrix’ use

VAR <vardef> VECTOR
and
CONST  <vardef> MATR X = NIL

then use procedure ’‘new_. SriX' to reserve memory
for matrix .

To destroy them use procedure ’'cance.l matrix’
*)

Var _ :
ignal_data_file_name  string
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proced re new_matrix ( var matrix ) ;
procedure cancel _matrix ( var matrix ) ;

implementation

$ifdef c.pus7
{ const rggl ﬁength

= § )
{Seise} -
const real length =6 ;
{Sendif)
procedure new_matrix { var matrix ) ;
var i Integer
. mem_eed longint
begin ,
if = nil then
begi
new ()
menineed = 2 * max_data * real _lengt.h {
for i : 0 to max _data do
beg i
If maxavail > mem _need then
I new (- "liJi
e1Se

write 11 (' **** THERE ARE NOT ENOUGTH
MENORY FOR MATRIX *;*’l‘t’ );
alt

{end if} ;

end {if}
end {new_matriX} ;



File liante ~ VARDEF.PAS PAGE : 258

rocedure . cancel matHx ( var matrix ) ;
ar. 1 integer 7
egr . .
if < nil then
beg | _ .
for .1 =0 to inax data do
Y gispose ("1i1)
i spose i) ;
end {Ioog} ;
dispose () ;
= nil

d {if} :
end ;en tty

begin { init section }
end .
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indow_type ‘ “ I 0

3. clean_window

4, ' window_heading "0

B. bottom line 0

6. broader_and head 0’

1. broader color, ' head color,
bottom_color L ' '

8. open_ indow ‘U 0

define_window

9. ' close_ window Q1 0
open_indow

10. move_window  ( "
open_window , o

Moo
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11, " mo\e_ indo, _to '
* open_window
‘ 0 II 1 ’ ; 1
! window_type define_window
0 !

open_window  *H
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unit windsys ;
interface
uses dos,crt,cell ;
const
a2
oJaHW|ndow = 1
type
P intptr = 1 'integer ;
dwecnonal = (up,right,down, left) :
window #f = ~window _status
window status = record .
_ window ptr intptr ; {
pointer to buffer } .
indowedge record
xl,yl,x2,y2  hyte ;
y y y cursor_pos ﬁggoﬁd X
byte : end - . )
Euffer_3|ze . Integer
eader . St :
ottom str|n§ ,
on_screen boolean
head attr B te
Bott ttr te ;
roader _attr  pyte ;
l.ndow attr byte |
: pred_window :  window_type
{ point to last }
{ window }
end
%rggedgre def|ne _window ( var wind  window_.type 4 x|yl
rocééare ganc | Win ow var wind  window_.type ) 1
Erocegare % h g wlngow type™) -
rocedare In eadlng window t?B , 4 s'tring
Brécédare bottom _line ( ind window_type ; a string
grdcedure broader and _head ( wjnd  window_type ? ;
pr%c%guse broader_color ( wind  window_type ; fore , back
progedure head color ( ind window_type ; fore 1 back
progedu e hottom__color ( wind window_type & fore , back

byte ) ;
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_type. )
pr?ﬁ%gug? move_window rection \(Q/I'I‘XFC)'[IO)HM ; length
procedure )m’ove_window_to ( x,y integer ; inode  hyte ) ;
rocedure window _color wind  window _type ; fore
gack ; [)yte ) T P
procedure close_window

procedure open_window E \(/Hnd _windo
X

procedure scan_key_to ( var scan_code ascii code char
function  ReadKey : char ;
implementation

const _
I|rie
o

533
ooro
Son

ulr
type

screen_type = (CGA EGA/Hercules) ;

_ screenarea = array | [.max_line, l.max_col ] of
integer
screen Dtr = ~screen area d
var . .
mai _screen Wlngow_t.y e
window _in_used win ow_tyge
rocedure swapc ( var a , b
ar temp  byte ;
X byte absolute a ;
_ byte absolute b ;
beglHtem X temp 1
= ;>< v =
end > P P

rocedure set screen ﬁ)tr tgvar],scrptr screen
gri mode , page . €D yte |

ol .
gggédlsod%y_omfode ( mode , page 1 col ) ;

02,$03 scrptr = ptr ( $B800
(max coltma>§ line ) * page ) ;
07, .scrptr = ptr ( SB000 1

(max_col*max_line ) * page ) ;
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el e
scrptr = ptr ( $BOOO $0000
end {case}
end {set_screen_ptr}

g %dure broader ( xI,yl, x21y2 1 attr i te
mi = #176 ; mid :#%77 . max :#%78 ,
%Ic = ﬁ gg , us = #CD ; urc = ; %% ;
- ; s = ;
Vr 1]c = #3C8 | ds = #8CD ; Irc = #$BC ;
. " .
beq i Jttr_sg&eegeﬁyfe ;
att.r . TextAttr
otoxy{ Yl ; OntCPar (m|d{«lc}) '
Outcha?rm|d) Xe+ to x2-1 "do" begin gotoxy(i,vl) ;
?ogoxy(XZ,XI ; Outchar (mid{urc}) ;
b%ril = y1+l to y2-1 do
; 0tox Qxl,i) ; OutCRar S
8ot0x¥ x2,1) : OutChar(rs) d
otox X11ly2) ; Outchar (llc).; _
Outchar d;;(: éIaR_to XZ-F do( %eéln gotoxy(i,y2) ;
go%oxyEiZ YZ)’; Outchar Slre) ;
swape | attr ' 1 TextAttr ) d
end 4 '
rocedure |At window syﬂem ;
Egal mem_nee word

mem_need = S|zeOf (main_“screen~)

if MaxAvail > mein_need then

beg i
new (main_screen) ;
indow_in_used = main_screen
ith main_screen” do
eg |
I indow_edge.x1 = 1 ; i do _edge.y1
window edge.x2 := 80 ; indow_cdge.y?2
= 25;
CUrsor_pos.x = wherex ; cursor_pos.y
wherey ; .
window_at.tr TextAttr

pred_ indow
end {with} 2

nil ;

26 A
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e d
e lse
Oélt of memorv
end Einit_window_system} ;

\F/’g(r)cedhre clea _ i do ( wind  window_type ) ;
sle?ment’
offset  word ;
beglpomter intptr
f d <>nil) ind".
vlvith (Wvlvqn QI and (no)E wind".on_screen) then
beg I
cursor_Bos X ) [2=
cursor_pos.y = I
seqment = seg (wiridow pt.r") ;
ofgset = ggwl Iéjow |i?)tr ; ;
Egr | = 0 (buffer_size div 2) do
o) | ter = ptr ( segment 1 offset 3 {
$20) (520 Bomtaecre } = mteger((‘%TextAttr $0)
5f%get = offset + 2 ;
end (loop) ;
d (if wijtfi} ;
end gnleanlwn\{vd I}} ;

rocedure define_ indow ( var wind  window_type ; xIlyl

var bqu nee(} " mem_need  word ;

begi
;'.f S ind = nil) then
99 iyl <1 then 1
|5 % > ma _| he tEen i% = max Iir]e y
| > max_col  tpen = max col
It X1 <1 en xl :=
bém d E Sm&%wmﬁ ? I bﬁ%f Y}lee]d

| f MaxAva|I < mem_need then Qut_of memory ;
new ( wind )

265
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with wind" do

beg in "
header = null |
bottom = nul L,
on_screen = false
" jndow_edge. X1 = X1 | do _edge.yl =
window _edge. x2 X2 L do edge.y2 ;:
cursor_pos.X = 1 ; eursor_pos.y
indow attr = TextAttr ;
broader attr := TextAttr ;
head attr = TextAttr
boLt”attr = TextAttr ;
bnffe Size = buff
end | eIt jmf‘ window_ptr, bu’Tner size ) ;
clean_window { wind ) ;
end {if} €
e d {defi e_ i do } ;
proof’d re window_heading ( wind window type a string
beg i
ind .header := a
end ;
procedure bottom _line ( wind : window_type ; a string )
Eegi
ind .bottom = a ;
end
Prgce ]J)re. broader__color ( wind indow_type  fore 1 back
be |
of byok = back mod ¢
“.broader attr = pack*16 + fore ;
|n Bead_atrr = Bact*lB + fore |
; 1|n bottattr = pack*16 + fore
en

Erocedure window _color ( wind window type ; fore , back
Xe
bark = back mod 8 ¢

wind" .w.indow _attr := back* 16 + fore
end {
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proced re head_color ( wind  window _type : fore 1 back
byte ) 4
ticg |
back = back mod 8 >
; Ind". head at.tr ;= back*16 + fore
en

rcthe' Ure bottom _color ( wind window _type ; fore 1 back
e
bggm
back = back mod 8
d Wi nd" . bott attr := back*16 + fore
en

chedure cance | window ( var wind : window type ) {
beq | | . integer ;
! 62 wind <> nil ) and (not wind* .on_srreeii ) then
free em( wind" window_ptr 1 wind" .buffer_ize ) ;
dispose! wind )
‘wind nil 1

ena ;.
end {canceL_ i ndow }4

procedure swap_ creenjvith _buffer( wind : window_tvpe ) ;

var ,
screen scréen ptr
?ointer int.ptr ;
ine
Li ﬁ 17 €,
€ )
of? et word ; . .
beq| Y array tl..max_coLi of integer ;

set_sereen_ptr ( screen ) ;

if 1 .d<>nil the
W|th wind" do

Degi
ment
8?9set. )
with window_edge do
tiegtL ..
lilieslze := (x2-xI+1)*2

s%g FNlngOVV J{"}
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for line = yl to y2 do

begin
: ointer ptr ( segmept , offset ) ;
ove pomter . temp” 1 linesize );
o move ( screen”[.ine,X1] , pointer"
dinesize ) ;
linesize ) move ( temp , screen"[line,xI! |
’ end (B ffsg = offset + linesize ;
end {with 'w n%ow _edge}
end {If with};
end {swap screen with_buffer} :

rocedure broader nd hea ind indow type ;

ar iulh engh p so?t\iNr{t; window_type )
X0,vo  byte”;

beg i

ith  wind" do
vv\\”th Wllndow _edge do

ti
* mdoW yhereX X coyolna::hxvehere'Y /
Wroader &x | ny‘Zy )ifroadgr att.r '} ;
wapc ( head attr , TextAttr ) {
F\ea% Ie(ngth = fength ( headel) )
if head length > 0 then
| = X2-X1+1 head length ) div 2 ;
'&'bxg E ) =1 oth )
: g st ?\ copy header,!,(x2 xI-1)));
swapc ( head_attr 1 TextAttr ) ;

wapc ( bott attr . TextAttr ;
i ?eng(thf bottom ) >0 then )

oty
eI O ing Hcopy bottom, 1, (x2-x1-3)));

en
swa c ( bott attr TextAttr )
Win yol A ly2-I" ),

end t
end {procééiNulre héad and bottom} :
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%rocedure open_window ( wind  window_type ) ;

|f h(W|ndd<> HI|) and (not wind".on screen) then
begm

b)vred window win ow injised
indow i _used := wind {opening now}

ith pred_window” do

egin
cilrsor_pos.X
cur or gos y

end ¢

whereX ;
where!
TextAttr

InIr Il

TextAttr = window_attr

swap_screen_ith b ffer( wind ) ;
irid".on_screen = true

broader_and head gwind
gotoxy(Tcursor_pos.x

end (with wind" } ;

ccursor_pos.y ) ;

end ¢
P_rocedure close_window
legin
t|f window_in_used <> main_screen then
ieq i
J with window i _used" do
begin
cCursor_pos.x = whereX {
cyrsor—pos.y = where!
window_at.tr :, TextAttr ;
0n SCreéen =
swag screen WI th buffersV ‘windovv_in used ) {
window_in_used pred_window |
end (with} ;

\Bveithi {new} window _in_used" do
J with window edge do

iIf window Im uSed = main screen the
window (X ITyl , x2,y2

e}/\v&nd%\/ (xI+lyl+ x2-,y2-1 )

extAtE ‘= window at.tr

otox cursor pos.x , cursor pos. '
nd {g h}y P _pos.y )

end {1}

269
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end ;
procedure move window( direction directional ; length
Integer ) ;
ggogedure swap
! swap_screen _with_buffer( window_in_used ) ;
end {swap}™ ;
var_no integer ;
begin . , , ,
EE ivwndow__m__used <> main_screen then
v with  window in _usedA do
beg |
Cursor_pos.x = anmex :
cyrsor Bos y = WhereY ;
end (with) ;
with  window in used‘.window_edge do
case direction ™ of
up Eggi yl-length >= 1 then
swap ;
1 ="yl-length
§2 = ?24en%th :
\ nd swap
- down i1 'y2+length <= max_line-|
' begin
swap ;
oyl = yltle gth ;
y2 =7y2+length
Swap 4
right EE i’x2+|engﬂ1 <= max_col then
’ swap ;
X1 = Xl+lengtjl
x2 = x2+|en8th )
swap ;
left Ef _xl-length >= 1 then
eq |
swap ;
Xl = xl-length
X2 = x2|en%th ;
swap
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e d { ith case) ;

WJtth ndoYvy sed w!ng%w,reyd cgo;

gndow |ng|sed 1 do
gotoxyl cursor pos.X 1 cursor_pos.y )

e d {if} :

with

end ;
{ for moving window }

rocedure  move wmdow to (x,y integer ; mode byte ) ;
ar 11 teger~

beg i
if _ indow_in_used <> main _screen then

beg if mode = of last window then
with  window 1in_uSed~ .pred_ W|ndow>wmdow _edge  do

beg|

11 II
<
+
<<
—

ed;y:

W|th medow in_used'> window edge do

repeat .
1 1
; \ < then move~winqow rlght 1 }

then move“w|ngow g 1
It xl > then move“window (left 1
until  ((yl=y) and (xI=x)) or (i>80) ;
end {if with) ;

end {move_window_to} ;

CI
}(/F / then move window (down
y
X

procedure  scan_key_to ( var scan_code , ascii_code

char ) ;

var .. .
scan :ascii cilar ¢
agal boolean



File name  WINDSYS.PAS PAGE

repeat .
cel 1.scan keg to ( scan , ascii ) ;
again =
if' flag_of _key (ScrollLockOn) then

case scan of

UpArrow move window ug 1)
DownArrow move~window ( down I ;
LeftArrow move~window ( left 1 )
RightArrow move_window ( right 1°)
5o #$43 terminate to_os shell ;
again := false
end " {case}
clse . faise
o *end 9? '
lint il not ag a 1
scan .code = scan :
asol T code = ascl

end

co 1 second key char = #00 ¢

f ction  ReadKey char ;
const .null = #00" ;
var — inkey  char |

. agalh  boolean :
he'4i y

I { second key <> null then
b jecond_key

ReadKey := second key 4
second "key := nulf
exit;

e d ;

repeat
|nke& = CrtReadKey ;
readkey = inkey ;

if _inkey = null then
beg in y s

ke key SRR b e w670y and
begé fqagy " key %ScroHLodk n| tth

= {ru
egcaolﬂd _key nuII

272
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#12 move window 1)

#80 move‘w:ngow ngn % {

#19 move window ( left 1 ) :

7l move_window r|ght 1)

#67- _ terminate to os Shell
end {case} |

aegaln = false

nd sécond kev = mkey ;
e d
Ele {|key<> 11 )
again false
egcolnd key = nuII ;
until %gtd agam ;
e d ; ’
begi . .

it 1 d tem :
end .. ~ -J
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N

X Filename WOFK.PAS *);

*

program fast fourier_transforms ;

276

uses 3grsd%1[t,graph, t Turbo standard Unit )

music . {muysical instrument)

timing ,tlmemq S){stem}

cell little Tool box ,

g ned , lconnect grapnhic’ command to simple command
} windsys 1 iwindow mana%e system)

menu menu manager)

getdata 1

nalizer

(]iioilslTllaer . (display image)

Optpioy ,; play g
const

ret, J+ = 413 ,

data_fi]e name = ’c:\mrilsepl6-7"
cONSt : ,

matrix ="'nil

proced re initiate program

matri X
Var _
| integer
' . Mmemo longint
eq i
! VarDe F. lignal data file_.name = data_file_name ;
cri \ .
riteln( Before create matrix )
riteln( There are memory available on heap
memavail,’ bytes . 7, L
c " ( v1mernavail div 16,’ paragraphs ) ') ;
r

memo := mernavail
new_matrix () ;

 { (declare memory for variable
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In(, > After create matrix ')
fhere are memory available on heap

‘-
writel ("’ Use memory for matrix ' Imemo-memavail, '’

" (" 1(memo-memavail) div 16,’ paragraphs
cr,

end {initiat,e program} ;
I/\/\ ’ll» N /f’ '!"5 '['p[p N ’l’r/\*A’m‘/\AX'm*:’I]"/\ ’m‘/-!d\ /\/\/\'l' /\/\/\lf'l'/\+
| F A’FJ\'}TPM () ’ib/\l{ik pt A/|s'|§)'|j-/\x/\/b/\ AANAYE A f APAAAA

{ start, main program . }

const
main_wind window_type = nil ;
I.nfor_wind window~type = nil ;
main_menu menu_type. = nil 4
Var |
item byte t
1,& Integer >
inkey  char” )
stoy> program  Yoolean ;
beg i
J! DireefVideo = True
Chec kbreak = False ;
de fi ne_window main_wind 1 1,1 80,24 ) ;
| do “color main-wind ’ﬁhtG?g% , %Iue
broader color main~wind , White , Cyan ) ;
window feading main~wind , ' NVR [ah
head color main~wind , Yellow , Magent.a
defjne_window infor_ | _ 5 )
ino‘ color Infor wind | av%ué , BIHQ )
DOAETCotig | or-wing T Wi R )
head color J infor-wind | Yellow ].ded )
ope _ indow ( main_wind ) ;

Lor .= 1to 25 do cr :
Cr|ghV|deo ;



File name

Tra

WORK.PAS
_ritel (0o
ri.Lein (’
s%rln | () ;
writel (
+----::: -—-=-—== - - - - == - ::::::::
wrileln (’
start;
Ini t1ate_program ;
stop
\évrrl|te1nl' Time used
wait:

]

PAGE 276

| Program Fourier

) ;cricr;
) ;cr;

',base 60(time_used)) ;

close_window 1{andj cancel window ( main_wind ) ;

{ Redefine window }

, Yellow , LightGray )

Magenta
main“menu , LightCyan htaray

define window majn wind 1,1 |
Window col?r main”~wind LlﬁhtG
broader color main~wind  White
Indow feading main_win NI\/R
ead color main~win Yellow
open_ i.ndow main_w.ind ) ;
é create mai  men
ew_meny ( ma.in_menu !
merujiorinal_color ( main_menu

|nve se colO majn_menu 1 White
men]&JhlgH ght_ co {
add menu ( maj menu 1A', dAta
add"menu ( majnmenu 1-M 1 Make_up
addjnenu ( ma] “menu 1:E’1  _ FFT
add”menu ( mal “menu ,’D’, Display
add”menu ( mai “menu ,’0’, Optjons
add”menu { mai “menu ,’E’, X1t
repeat

clrscr;

HighVideo;

gOt OXy (24 11) 4 write

gOtOXy (24,2 ); write ([ Program

')

got.oxv(24,3);

write

=+

Fourier Transform
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writ e S ");
ca deptor of _
writeln (7 Imagedisplayed oncolor

2
. <,3 (
graphic screen _
writeln (* Imagedisplayed on
(
(

I'I'I

enhance color gra |c screen . ); _
Hercu Q writeln Imagedisplayed on
monochrome screen

lotte writeln (' Imagedisplayed on HPGL
plotter .’); d Jeaispiay
end {case} ;
writeln(’ Matrix size : ',max_data,’ X
,max_data);
ritel (° Memory avilable ', memavail,’
bytes.”) ; ( )

select menu__bar ( main_menu 1 item 1 inkey , 3,8

if inkey = retyrn then
case tem of

1 file data to (. .
2 filtering Mmatrix ;
3 transfor matr|x :
4 menu_and djs paf__ raph_ of )
5 e.lect optlon
end f{case}
{end if}

stop_program := (inkey esc) or (item =6) ;
i f bgtop program then { confirm to stop }

open_window % infor_wind |) ;. clrser
move_window to ( 5979 ,refative ) ;

writeln (7 Quit ? (YIN) ) ;

Yy ”,N,ﬁepieat inkey = readkey ; until inkey in

stop_program := (inkey="y’) or (inkey="Y") ;

ove Wlndw to. (1,1 ,of screen ;
se Wln 0w {|nfor WInJT )

end |
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until  stop_program
CloseGraph ;
textmode ;
close window ;{ majn_win

nd cancel_window & malnjwfng } ;
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